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Editor 
Ray Osterwald, NODMS 


Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 
1989 by Barry Wiseman (N6CSW, SK), the magazine continues 
publication for those who appreciate the value and excitement 
of operating vintage equipment and the rich history of radio. It 
is hoped that the magazine will provide inspiration and 
encouragement to collectors, restorers and builders. It is 
dedicated to the generations of radio amateurs, experimenters, 
and engineers who have preceded us, without whom many 
features of life, now taken for granted, would not be possible. 

We depend on our readers to supply material and photos for 
ER. Our subscriber’s primary interest is in articles that pertain 
to vintage equipment and operating with a primary emphasis 
on AM, but articles on CW, SSB, and shortwave listening are 
also needed. Photos of hams in their radio shacks are always 
appreciated. We invite those interested in writing for ER to 
write, email, or call. 


Some of Our Regular Contributors Include: 
Tom Marcellino (W3BYM), Gary Halverson (K6GLH), Joe Long 
(WA2EJT), David Ishmael (WA6VVL), Jeff Covelli (WA8SAJ), Mike 
Bittner (W6MAB), Rob Vincent (K1IDFT), D.S. “Jeep” Platt (K3HVG), 
George Misic (KE8RN), Mike Murphy (WU2D), Larry Will (W3LW), 
Dave Gordon-Smith (G3UUR), Pat Griffin (AA4PG), Phil Legate 
(ACOOB), Janis Carson (AB2RA), Joe Eide (KB9IR) 


Editor’s Comments 


The 2022 Electric Radio Heavy Metal Rally is Approaching! 

This is now the 31st year after Bill Kleronomos (KD@HG, SK) announced the 
Heavy Metal Rally in ER and the Rally has always been a fun event. For our newer 
readers, over the years the Heavy Metal Rally has evolved from being a full ham 
contest to a night of friendly 75 meter AM phone activity that is intended to 
showcase our classic, high-power, plate-modulated AM transmitters running the 
full legal limit. It typically begins at your local evening sunset and is a 75-meter 
event. Any AM transmitter is welcome, but be sure to leave breaks between 
transmissions so the low-power Elmacs and DX-40s can check in. As in years past, 
I'd like to once again run photos and comments in the March/April edition, so 
please continue sending them in so everyone can see the rig they worked! 

Due to not having a separate December issue, I'd like to wish everyone an early 
Merry Christmas this year. 

73, Keep Those Filaments Lit! NODMS 
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coe This is a beautiful example of a Hallicrafters SX-140 ham-band receiver 
that has ny been restored by Dave Ishmael. His article is on page 33 in this 
issucl 


The 1934 Gross Radio CB-25 


By Bruce Howes, W1UJR 
312 Murphy's Corner Road 
Woolwich, ME 04578 


bruce@atlanticmotorcar.com 


Background 

The time was the 1930s, and America, 
like much of the world, was mired in the 
midst of the Great Depression. Jobs were 
gone, bread lines were common, and 
times were admittedly hard. Yet, to 
borrow a phrase from Charles Dickens, 
“It was the best of times, it was the worst 
of times” because the darkest days for our 
country were also the beginning of the 
Golden Days of radio. Americans needed 
distractions from the cares of the day, 
and radio had captured the American 
imagination like no other invention 
before. One could now “listen in” to the 
world, bringing news from around the 
globe into the living room each evening. 

These were the halcyon days for the 
radio amateur as well, with radio stores 
popping up in small cities and towns, 
offering knowledge, parts and supplies to 
the budding home brewer. It was 
American ingenuity at its best, with 
whiskey shot glasses becoming insulators 
for the tuning capacitor, wooden 
breadboards and kitchen cake pans 
becoming the chassis for the latest receiver 
or transmitter creation, and tinfoil and 
plate glass becoming transmitting 
capacitors. 

With funds limited, the time-honored 
tradition of home brewing or building 
your own set, was the word of the day. 
Those who bought “commercial jobs,” 
or assembled sets, were often looked upon 
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with disdain, (perhaps even with a tad of 
envy) for breaking tradition by the more 
experienced of the amateur community. 
Although fone modulation was in use, 
CW was still the dominant mode, as it 
was simpler to build, therefore less 
expensive to the cash strapped amateur. 
Vacuum tubes were costly, and therefore 
most sets consisted of simple oscillators 
with one stage of gain, MOPAs, Hartleys, 
and TPTG were the rule of the day. 
Gross Radio Company 

In late 1931 into this mix entered a 
new radio firm, the Gross Radio 
Company. Originally located at 25 
Warren Street, and later at 51 Vessey 
Street in New York City, Gross Radio 
was founded by Jerry Gross (W2AAE) 
after he left Leed’s Radio. Gross had 
worked at Leed’s designing radio kits, 
right down the street, in the area which 
later came to be known as “Radio Row.” 
During the 1930s, Gross Radio thrived 
and ads could be found in a number of 
radio publications, including QST and 
Short Wave Craft, offering a variety of 
kits and assembled units. In fact, the 
monthly QST ads were often % or even a 
full page, on the level of much larger 
companies like National and Leeds. 

As these were the days of the Great 
Depression, many amateurs lacked the 
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funds even to buy a radio kit, much 
less an assembled unit. So, aside 
from Gross transmitters and 
receivers, the company also sold 
radio = parts.—-and-— products 
manufactured by other radio firms. 
In one QST ad, the header began 
with “If We Don’t Carry It In Stock, 
We'll Get It For You.” Gross also 
offered custom building for the 
discerning client, proudly 
advertising that “Our lab is equipped 
to build anything to your own 
A Wednesday 
“Code Class” was even offered in 
the store from 6:30 to 7:30PM, 


with the advice to “bring your own 


«“ . » 
specifications. 


phones.” 

Perhaps because of his parts sales 
business, Jerry was surprisingly 
tolerant of window shoppers and 
tire kickers, and “Jerry’s Place,” as 
the store came to be known, grew to 
become quite the gathering place 
for hams. Bill Orr (W6SAI), writing 
in the February 1977 issue of CQ 
magazine, had this to say about his 
visits to Gross Radio as a young 
ham, “most amateurs spent their 
time in Jerry’s store examining the 
model transmitter carefully set atop 
a counter, and copying its circuit so 
they build the equipment out of 
scrap parts salvaged from a defunct 
broadcast receiver!” 

The Gross CB-25 seems to have 
first marketed in the March 1934 
ARRL publication QST, one of 
many products from the Gross 
Radio Company of New York City. 
The “CB-25” is best explained as 


Figure 1: The Gross Radio Ad 
from March 1934 QST 
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GROSS CB-25 


25 Watt Phone & CW Transmitter 


A complete class ““B’’ Phone and C.W. Transmitter kit. Output 2 
watts maximum Phone or C.W. Separate peer Supp! ies, for 3f Speech 
Amplifier and Crystal — heavy duty Supply for Class “* 

‘C”’ Amplifier — Speech Amplifier ts self-contained. B tality ay 
thruout. Operates efficiently on all amateur bands including 20 


metersac CE-05' ess Tubes. cos. ca sccectsssssecegeces $66.00 
— LITERATURE NOW AVAILABLE — 


The GROSS “CW-25” Crystal Control Trans- 
mitter Kit — Less Tubes $13.95 


The “CW-25” transmitter kit due to its low cost makes it possible for 
anyone to own a modern crystal controlled station. A schematic 
hook-up and parts layout sheet as well as tuning instructions are 
nepal thus enabling the most inexperienced operator to wire 
end put the set on the air, for real results. The “CW-25” is supplied 
with a shrivel finished sturdy metal chassis Sacer which all parts are 
mounted, making the wiring and components dustproof. A plug-in 
crystal holder is furnished with the kit. Only one milliammeter is 
required for tuning the transmitter and each stage is provided with a 
jack for this purpose. The “CW-25”" uses one ‘47 as crystal oscillator, 
one '46 as buffer or doubled and two '46's in the amplifier stage. One 
set of three coils is supplied with the kit for 20, 40, 80 or 160 meter 
band. Any additional coils ere 75 cents each. 


80 or 160 M-xtals — $2.75 each 


The GROSS “CW-25" Power Supply Kit 
Less Tubes 8.75 


Mounted on shrivel finished metal chassis which matches the “CW-25" 
transmitter. Heavy duty power transformer, chokes, condensers, 
bleeder, etc., supplied. Uses one 83 rectifier. This unit and the 
transmitter make 4 neat combination as well as an efficient one. 


GROSS RADIO, Inc., 51 VESEY st., N. Y. CITY 
ST RR 


Nov./Dec. 2021 ) 


the, C” stood for CW,.the .B- for class 
B fone modulation, and “25” for the 25- 
watt RF output. 

This particular Gross Radio transmitter 
was originally owned by Bill Orr (W6SAT) 
and given to my friend John Rollins 
(W1FPZ, SK) to restore. 

With John’s passing the unit came 
from his estate to my care. Overall, the 
transmitter is in remarkable condition 
thanks to John’s restoration efforts, but 
Id like to find out a little more about it. 
Unfortunately, W6SAI is now a silent 
key, so this may be a story left untold. 

Bill Orr, W6SAI 

Bill Orr, the author of the famous 
“West Coast Handbook’, held high praise 
for the Gross, writing about it in at least 
two articles in CQ magazine. In these 
pieces Bill shared his joy of visiting “Jerry’s 
Place,” drooling over the various designs, 
and then heading home to build his own. 
At some point in later life, Bill became 
the proud owner of at least Gross 
transmitter, a story he shares so well in 
his February 1977 CQ article. 

Bill relates that in 1976, while browsing 
a flea market, he came across a mint CW- 
25, reigniting his childhood love of the 
sets. I'll not spoil by attempting to relate 
Bill’s experiences here, suffice to say that 
Bill enjoyed the Gross so much that he 
rounded up yet another Gross set, this 
one making its way to Maine, and this is 
where our story really begins. 

John Rollins, W1FPZ 

A short time after I became a ham back 
in the mid-1990s, my interest turned to 
the older 1930’s sets. I joined the Antique 
Wireless Association, a group dedicated 
to collecting, documenting and restoring 
old equipment. Being involved with the 
AWA I became aware of a man named 


John Rollins W1FPZ who lived on the 


4 Electric Radio #388 


Maine coast. John was quite renowned 
for his building abilities, and had at that 
time just taken over one of the AWA’s on 
air contests from an ailing Bruce Kelly 
(W2ICE). 

In 2001 I moved to Maine and later, 
moved up the Maine coast, just a short 
drive from John’s home. John, aside from 
his wonderful building skills, was a most 
generous person with his time and 
materials. He was always willing to help 
out the radio newcomer, often building 
and giving away his creations. For me, 
John was a source of inspiration and 
knowledge. He was always ready and 
able to answer a question, assist with a 
part for my latest restoration. 

The Orr/Rollins Connection 

Sometime in the late 1990s, Bill Orr 
became aware of John also. Perhaps it 
was John’s article on restoring a Gross set 
in the 1998 AWA Old Timer’s Bulletin, 
or maybe it was just John’s reputation. In 
either case, Bill called John with a 
proposition, restore my old Gross 
transmitter, send me the photos, and you 
can keep the rig! Well for John this must 
have been irresistible, for it was his chance 
to get his hands on yet another Gross, 
John was likewise a fan of Jerry Gross’s 
creations, and a chance to bring a dead 
radio back to life. 

John was not about to let a deal like 
that go through his hand, and was 
prepared to fly out in his private plane to 
pick up the rig from Bill in San Francisco, 
but a friend stepped in, and offered to 
drive out to California and retrieve the 
rig for John. Soon the rig arrived back in 
John’s workshop in Arrowsic, Maine 
where it underwent a full restoration, 
Rollins style. Any correspondence that 
passed between John and Bill seems to be 
lost with John’s passing earlier this year, 


Nov./Dec. 2021 


GROSS CP-100 


100-150 WATT CW TRANSMITTER 


; pp esta) P 
re A lal ilies ag tf. eh 
ee EE SS 


A complete crystal controlled medium high power C.W. 
tranenutter having an output of 100 to 150 watts on ell fre- 
quencies. Extra heavy duty power supplies, bah separate 
filters are among the many features. Careful design and use of 
high grade components make it easy to obtain a fine signal gue 
maximum output. “CP-100" —~ Kit, Less Tubes...... $76.00 
(Note the dials illustrated on the “CP-i00" can be furnished 
on any of the transmitters at an additional $3.50), 


“CW 100" Kit, Less Tubes Price $24.50 


The smooth and easy handling of the “CW 100" even on 
20 meters will be a revelation. 


100 TO 150 WATTS OUTPUT 


7 ose. -~ 10 buffer or doubler — output stage choice of 
‘Oe RCA 800 or Raytheon RK-18, 
Special jacks are provided so that entire transmitter can be 
tuned with one milliammeter. All parts are supplied including 
one set of coils for either 20, 40, or 80 meters. When ordering 
transmitter with 160 meter coils add $3.00 to the price of kit. 


TRIPLE POWER SUPPLY KIT on matched chassis is 
available at $36. This supply furnishes all filament voltages 
also 400-600-1200 yoits, all with separate filters. 


GROSS RADIO, INC. 


51 VESEY STREET a 


GROSS CB-25 


25,WATT PHONE & CW TRANSMITTER 
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A complete class ““B" Phone and C.W. Transmitter kit. Output 25 
watts maximum Phone or bee Separate Power Supplies for 
Speech Amplifier and — wcoreyf tacts 8 Supply for Class 
“B'’ and Class “C” Ampli fesse Bre plifer is self-contained. 
A quality job thruont. Operates efficiently on all amateur en 
including 20 meters, ‘'CB-25" --- Less Tubes. .....-65+2.-$86.0 
LITERATURE NOW AVAILABLEg 


The GROSS “CW-25" Crystal Control 
Transmitter Kit— Less Tubes | $13.95 
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The “CW-25” transmitter kit due to its low cost makes it possible 
for anyone to own a modern crystal controlled station. A sche- 
matic hook-up and parts layout sheet as well as tuning instructions 
are furnished, thus enabling ar most inexperienced. operator to 
wire and put the set on the air, for real results. The “CW-25" is 
supplied with a shrivel finished sods metal chassis under which 
all parts are mounted, making the wiring and components dust~ 
proof. A plug-in crystal holder is furnished with the kit. Only one 
millammeter is required for tuning the transmitter and each stage 
is provided, with a jack for this purpose, The “CW-25" uses one 
‘47 aa crystal oscillator, one ’46 as butter or doubler and two *46’s 

in the amp stage. One set of three coils ig supplied with the 
kit for 20, 40, 80 or 160 meter band, Any additional coils are 75 


cents each. 
80 or 160 aes ~~~ $2.75 gach 


The GROSS “‘CW-25" Power Supply 
Kit — Less Tubes $8.75 


Mounted on shrivel finished metal chassis which matches the 

“CW-25" transmitter. Heavy duty power transformer, chokes, 
condensers, bleeder, etc., supplied. Uses one '83 rectifier. This unit 
and the transmitter make a neat combination as well as an efficient 
one, 


NEW YORK CITY 


ad 


Figure 2: A Typical Gross Radio QST full-page ad from the mid-1930s. 
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but John 
ceased to proudly 
point out the rig 


never 


when showing a 
visitor his ham shack. 
The CW/CB-25 
Rig in Detail 

The CW/CB-25 
was quite robustly 
built as well, start- 
ing with the steel 
chassis, finished with 
the classic black 
crackle paint. The 
three air variable ca- 
pacitors featured 
prominently on the 
front panel were 
General Radio prod- 
ucts, as were the di- 
als, printed with the 
Gross lightning bolt 
logo. Such quality 


was surprising for a 
bargain kit of its day, 
for General Radio 


a} 


. “9.50.8 ] 
(romPedutetory — 


— WIRING DIAGRAM OF THE RADIO-FREQUENCY END 

Ci — 500-pyfd. variable condenser, 

2%, Cx, Co 250-yyfd. variable condensers. 

Ci— 100-pufd. midget condenser, 

Cem 50-pyufd. midget condenser. 

Ci— 005-pfd. fixed condensers. 

Cy— 250-pyufd. fixed condensers. 

C)— cous: fixed condenser. 

Ri— 20-ohm center-tapped resistor, 

Ri— 50,000-ohm, levatt resistor. 

Ra— 1000-ohm, Z-vatt resistor. 

RFC — Radio-frequency chokes, Silver-Marshall Type 275 or equivalent, 

Li ~ 17 turns of No. 12 enamelled wire, spaced to occupy 2G inches on 214 
inch diameter form, tapped at 5th turn from grid end. Buffer excitazion 
tap at 10th turn from plate end. 

L:— Plate portion: 30 turns No. 18 enamelled, spaced to occupy 114 inches on 
24-inch diameter form, tapped at 23rd turn from plate end for excita- 
tion to following stage. Neutralizing portion: 12 turns same spaced to 
occupy Feria on same fonn, -inch away from plate portion. 

Li— 38 turns of No. 14 enamelled wire, spaced ta occupy 314 inches on 24% 
inch diameter form, tapped at center. 

Li—30 turns of No. 18 enamelled wire on 14-inch diameter form: no 
spacing between turns, 

Key or keying relay may be placed at X for c.w. transmission. 


+400 | ase “3 


Figure 3: A Typical “46 Job” Schematic 
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was well known as a 
manufacturer of very 
high-quality parts and 
equipment. Under- 
neath the layout is a 
very traditional de- 
sign, with straight-line 
heavy 12 gage tinned 
wire was used for the 
ground and RF bus, 
and 14 gage black in- 
sulated wire used else- 
where. A mixture of 
ceramic and fiber 
sockets are used for the 
coils, vacuum tubes 
and electrical connec- 
tions. Two air variable 
capacitors, mounted 
on the rear of the top 
chassis, are used to 
neutralize the buffer 
and final stages. 

The RF circuit of 
the CW/CB-25 was 
based on the then- 


popular type “46” 
tube, and the design 
was often referred to 
as the “46 job.” 
Starting from right to left on the RF 
chassis, a type “47” tube was used as a 
crystal oscillator as it would run on 160, 
80, or 40-meter crystals. The 47 was 
designed as an audio pentode, but would 
provide decent RF output at 300 volts in 
a crystal oscillator. Output of the 47 
went to a type 46 used as a buffer stage, 
which was neutralized for a vertically 
mounted capacitor located almost directly 


Figure 3: The Gross CB-25 transmitter on its initial power 
up and test after W1UJR finished the electrical and cabinet 


restoration work. 


behind the tube. The buffer output was 
then directed onto a pair of 46s in a class 
C amplifier arrangement. A plug-in coil 
was used for each stage, hence the need 
for three sets of coils per band. The 
crystal holder was mounted on the right 
front of the top panel, and Gross sold 
both the crystal holder and blank, you 
ground your own crystal in those days, 
for one dollar each. 


Figure 4, Left: Power supply and modulator deck for the Gross CB-25, after 
W1UJR’s electrical and finish restoration. The transmitter was formerly owned by 
Bill Orr (WG6SAI) and given to John Rollins (W 1FPZ) with the condition he get it 


operating. 
Electric Radio #388 
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Figure 5: Workbench of W1UJR, showing (L-R) National HRO Receiver in rack, 


Gross CB-25 Transmitter and the John Rollins W1FPZ Gross transmitter, loosely 


based on the Gross CB-25 


During the tune up process, one used 
either an external meter, plugged into 
the jacks on the front panel of the RF 
deck, or the tried and true light bulb with 
an inductive loop of wire. Each stage was 
loaded and tuned to resonance, with the 
one caveat that the phone jacks were live 
with plate voltage! The CW/CB-25, like 
most sets of the day, was designed for a 
high impedance balanced antenna, so 
the link coupled output, again via the 
plug-in coil, went directly to a set of 
porcelain insulators. 

The modulator circuit on the CB-25 is 
a classic design that appears to have been 
taken from the early ARRL handbooks. 
A type “57” was used as the first stage in 
the speech amp, driving a single type 46 
tube. The output of the single 46 was 
then sent into a pair of type 46 tubes in 
push pull, which used as modulators. 
Gross had designed the set for use with a 
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carbon microphone, so the resulting audio 
was anything but “hi-fi.” Still the set did 
work, and offered a moderately priced 
entry into the fone band. A pair of type 
“83” mercury vapor rectifiers completed 
the rest of the tube compliment on the 
power deck. 

Connection between the two chassis 
was via a cable running from the power 
supply to the jack on the rear of the RF 
deck. A set of “wander” leads were used 
on the front panel meters to switch in, 
measure and tune the various stages of 
the transmitter. A lower power meter on 
the right was used with the oscillator and 
buffer sections, with the higher power 
meter on the left measuring 46 amplifiers 
in push pull. Keying was made via the 
front panel jacks, and a set of insulated 
dummy plugs were used to block 
following sections when tuning. 

Contrasted with the Collins 32B rig, 
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Figure 6: At the AWA’s 2008 Convention, Bruce’s restoration of the Gross CB-25 
won the Matlack Award & Ribbon. A display board in back told the story of the 


transmitter’s previous owner and the restoration process. 


selling at $125, the Gross was a 
real bargain. Sadly, it appears 
that few of the CB-25 variants 
survive today, it’s unknown if 
this was result of poor sales, or 
just the ravages of time. 

[Editor’s Note: I was excited 
to learn that Bill Orr was to 
become a regular contributor 
to Electric Radio, but sadly he 
only sent two articles, 
November and December 
2000, numbers 138 and 139, 
before his passing. ] 


ER 
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Bill Orr, W6SAI, SK 


Mr. Orr’s photo is reproduced from the cover of 


ER #141, February 2001. 
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In Defence of Bill and Bob 


By Dave Gordon-Smith, GZJUUR 
Attleborough, Norfolk UK 


daveg3uur@gmail.com 


Introduction 
There has been some criticism of 
Wireless Sets No. 19 over the years 
and more recently many amateurs have 
been questioning why they weren’t 
designed to produce more power than 
they do, considering they use an 807 
in the PA. There’s good reason why 
this particular tube was chosen and it 
has little to do with its power rating. 


The original Wireless Set No. 19, the 
Mark I, was designed and developed in 
the second half of 1940 by Bill Pannell 
and Bob Frost, two relatively young 
engineers working for Pye Ltd. at 
Cambridge, England. You might wonder 
why two quite inexperienced design 
engineers were given the job of producing 
the combined No. 19/No. 24 Set — the 


latter is what we know as the “B” set. It’s 


a reasonable question to ask in view of 


6-POINT 
CONNECTOR 
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HT2 DRIVE 
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the vital role this set came to play later in 
the war. But, at the time, Pye’s more 
experienced design engineers were busy 
working on what were considered to be 
much more important projects, such as 
airborne intercept (AI) radar for night 
fighters and air-to-surface radar (ASV) 
for detecting surface vessels, particularly 
surfaced U-Boats. 
considered to be the most talented in the 


The engineers 


organisation were working around the 
clock developing an improved version of 
Pye’s proximity fuze, including designing 
new and more robust miniature tubes 
that could withstand the tremendous g- 
forces these devices experience when fired 
from an Ack-Ack gun (Anti-Aircraft gun). 
So, as it turned out, there were simply no 
other engineers available to do the job! 
Doubtless, some of you will know quite 
a lot about later versions of the 19 Set 
and others may know little or nothing, 
but whether you’re familiar with them, 
or not, it might be helpful at this point to 
see what the original Pye Mark I looked 
like. It’s no great surprise that most of 
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Figure 1: Front Panel Layout of the Production Model of the Pye W. S. No. 19 
Mark I 
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these early sets didn’t survive the war 
and, consequently, it hasn’t been possible 
to find an original Mark I to photograph. 
Not even the Pye Museum appears to 
have one! Regrettably, the photographs 
reproduced in the Wireless Set No. 19 
Mark I Working Instructions, which are 
readily available, aren’t particularly clear 
either. At least, not clear enough to read 
the legends indicating the various 
functions of the control knobs, hence the 
need for a more basic approach here. 
Figure 1 shows a line drawing of the 
front panel layout of the production 
model of the Pye Mark I. Those of you 
familiar with 19 Sets will notice that its 
overall appearance is remarkably similar 
to later versions. There is no RF gain 
control on the first two marks of 19 Set, 
of course, so that’s missing on the Mark 
I. Other than that, the main difference is 
the lack ofa band switch and the inclusion 
of a TRIMMER control for fine tuning 
the main oscillator — this is the last in the 
group of 3 knobs below the main tuning 
dial on the lower right-hand side. You'll 
notice it has a metal skirt and locking 
mechanism for holding it in position 
once it’s been set. Many of you with 19 
Sets will know this is where the HET. 
TONE control is normally located on 
later versions. On the Mark I, that 
particular control is where you'd expect 
to find the band switch on Mark II and 
Mark II models. The Mark I only has a 
single range covering 2.5 Mc/s to 6.25 
Mc/s, so it didn’t require a band switch. 

The specification for the original 19 
Set was defined in terms of the distance it 
was required to work while on the move 
using a certain length of whip aerial — 
either 8 or 12 feet. It only needed an 
output power of a few watts to achieve 
the specified distance of 10 miles on 
radio telephony (R/T) using an 8-foot 
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whip. Longer wire aerials could be used 
when stationary to cover greater distances 
to Divisional HQ using wireless 
telegraphy (W/T, or CW to us amateurs). 
This new set was to replace the Wireless 
Set No. 9, which was a large, heavy, 
power-hungry beast that had been 
designed only a couple of years earlier. A 
useful and quite varied range of indirectly 
heated tubes with 6.3-volt heaters had 
been developed by the middle of 1940 
and Pye’s intention was to use a few of 
these new tubes to make the set smaller, 
lighter and less power hungry. Other key 
objectives were to make it easier and 
quicker to manufacture and, if possible, 
cheaper as well. 
Decisions, Decisions 

Given the relatively low power required 
for R/T, Bill and Bob might have 
considered a series method of amplitude 
modulation initially, since they were free 
to choose any method and any HT voltage 
within reason. Series modulation had 
been tried as early as the 1920s, but 
control grid modulation was much more 
popular by the end of the ‘30s — it was far 
easier to add phone to an existing CW 
transmitter by modulating the grid. 
However, series modulation was still in 
use in the late “30s and they would have 
been aware of it. Roughly 5 W DC input 
would have produced about 3 W of carrier 
with a class-C power amplifier (PA) and 
a suitable class-A modulator in series 
with the HT supply would have consumed 
an extra 6 W, adding up to a total of 11 
W, ignoring heater consumption. An 
efficiency form of modulation producing 
3 W of carrier would consume a standing 
power of somewhere between 9 and 12 
W from the HT supply, depending on its 
efficiency, so there would have been little 
difference in average power consumption 


between the two methods. 
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The Wireless Set No. 9 had a CW 
output of over 10 W and so the 19 Set 
would have to produce as much, if not 
more, to be sure of meeting the long 
distance specification in the upcoming 
field trials. The circuit for either 
modulation scheme could have been 
switched to meet this requirement on 
CW quite easily. A well-designed PA 
using an efficiency form of modulation 
with a standing carrier of 3 W should be 
capable of a peak output approaching 12 
W at 100% modulation on R/T. The 
circuitry could be re-arranged to produce 
this much power on CW with no trouble 
at all. Alternatively, the modulator tube 
in the series arrangement could have been 
used as a keying device with a good 
proportion of the HT supply appearing 
across the RF tube when the modulator 
tube was turned hard on. So, again, more 
than 10 W output ought to have been 
achievable. Unfortunately, the series 
method with the modulator tube stacked 
above the PA, the least problematical 
arrangement from the RF point of view, 
would have put a high voltage on the 
cathode of the modulator tube when used 
as a keying device. That could have posed 
quite a problem for Bill and Bob with 
one side of the heater chain grounded. As 
a result, they were nudged into using an 
efficiency form of modulation so they 
could meet the power requirement on 
CW with minimal switching but without 
the need for a special tube that had a high 
heater-cathode voltage rating. This might 
have given them reliability issues later on 
in the field and was probably an unknown 
factor they couldn’t risk. 

Applying audio to the PA control grid 
was the main form of efficiency 
modulation in use during the 1930s and 
the various methods of grid-bias 


modulation were quite well documented. 
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Bill and Bob would have been aware that 
in order to produce a good low distortion 
AM signal, the grid current would have 
to be kept fairly low, ideally zero, and 
special measures would need to be taken 
to linearize the PA tube characteristics in 
order to keep the amplitude distortion 
down at modulation levels in excess of 
60%. It was also common knowledge in 
those days that excessive grid current on 
peaks of modulation would cause the 
load presented by the grid of the PA tube 
to vary greatly and this could create 
significant envelope distortion, even if 
the AF stage driving the grid had quite 
low output impedance. So, there were 
many aspects of the design to consider 
and I think Bill and Bob made some 
quite wise decisions on the whole. 

It made good sense to adopt the 
transmitter-receilver mixing arrangement 
that had been developed by the Signals 
Experimental Establishment (SEE) at 
Woolwich for the Wireless Set No. 11. 
This produced the transmit signal by 
mixing the receiver local oscillator with 
the heterodyne oscillator (BFO) output. 
It was a particularly good choice as it 
made transmitter netting automatic. 
Combining this with a widened receiver 
IF response, the whole process of getting 
back on to the group net frequency, if 
anything went wrong, was greatly 
simplified — in the heat of battle, the ease 
with which this could be accomplished 
was an extremely important factor in 
maintaining good communications 
between tanks, and also between tanks 
and their Command vehicle. In addition, 
choosing a beam tetrode, rather than a 
triode, for the PA was another good move 
on their part. Many pre-war PA designs 
in the UK used triodes and there were a 
greater variety of these available then, 


but the higher grid current compared 
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with beam tetrodes might have been an 
unnecessary handicap. 

Prior to WWII, there were 3 distinctly 
different methods of grid-bias modulation 
in use, each with its own particular set of 
operating conditions. Performance varied 
and each method had its good points and 
its bad points. 

The Western Electric System 

Western Electric (WE) engineers de- 
vised a form of grid-bias modulation in 
the 1920s that had quite low distortion 
and this was quite well known amongst 
RF engineers and some radio amateurs 
by the early “30s. It required the grid 
voltage to remain below zero at all times, 
to avoid any grid current, and a special 
tube had been developed by WE engi- 
neers for the application. This was the 
WE270A and it was capable of a reason- 
ably high anode current without having 
to drive the grid positive. With this sys- 
tem of grid modulation the fixed bias on 
the grid is set at roughly 1.5 times cut-off 
and the RF excitation is adjusted so that 


ing in this mode with no grid current is 
quite low (less than 25%) despite the use 
of very high supply voltages (up to 3 kV). 

A major advantage of the WE system 
of grid-bias modulation is that the grid 
circuitry presents very high impedance to 
both the RF driver and the final AF stage 
with a grid voltage swing that never goes 
above zero, so negligible power is required 
to drive the PA and modulate it. It also 
has the lowest distortion of the 3 methods 
of grid modulation presented here, as can 
been from the comparative curves 
displayed in Figure 2. Despite this, it did 
not appeal to amateurs back in the ’30s 
and nor would it have appealed to our 
young 19 Set designers in 1940 because 
no tubes with suitable characteristics were 
readily available. Nowadays, we could 
try using a sweep tube, such as a 6KD6 or 
a 6DQ%5, as these tubes can be driven to 
very high values of plate current without 
the control grid voltage going positive. 
But, this may not be enough to achieve 
the low distortion of the WE system by 


the 
waveform on the grid 
is about halfway be- 


tween zero and the 


unmodulated 


cut-off bias voltage. 
The audio signal is 
then set to swing the 
grid from cut-off up 
to just under zero 
volts. The harmonic 
distortion remains 
under 10% right up 
to full modulation, 
but is very dependent 
on having a specially 0 
designed tube for the 
job. However, the qui- 
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Figure 2: Comparison of the harmonic distortion produced 
by the three grid-modulation schemes discussed in the text. 
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itself, as the characteristic curves of these 
sweep tubes might not be as linearly 
spaced as those for the WE270A. 
However, back in 1940, Bill and Bob 
had a very limited range of tube types 
that could be acquired in quantity 
relatively easily and those that were 
available included nothing remotely close 
to the performance of the WE270A. 
The Jones System 

A grid-bias modulation system that 
was quite popular amongst radio amateurs 
in the 1930s was named after Frank 
Jones, W6AJF, though he made no claim 
to having devised it, as far as I can 
establish. The Jones system uses fixed 
grid bias set at somewhere between 1.5 
times and twice the tube cut-off voltage. 
Under modulation the grid voltage is 
varied by an amount equal to the 
difference between the cut-off bias and 
the total fixed bias, so the AF peaks take 
the grid voltage up to the cut-off voltage. 
The RF drive can then push the grid 
higher in voltage and produce reasonable 
efficiency on peaks. Although the RF 
signal applied to the control grid drives it 
positive, and grid current flows, the 
modulated PA stage can be made to 
behave in a similar manner to a class-B 
linear amplifier by setting the AF level, 
RF drive and the bias voltage correctly so 
the plate dissipation is more or less 
constant over a complete modulation 
cycle. The efficiency peaks at about 66% 
under these conditions, but with no 
modulation it’s around 33%. However, 
the linearity of the PA stage is still limited 
by the tube characteristics and distortion 
can be appreciable at high levels of 
modulation as indicated by the top curve 
in Figure 2. 

Class B-Primed 
Yet another approach to control grid 


modulation is class B-Primed. This 
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technique was devised in the early 1930s, 
possibly by JNA Hawkins W6AAR/ 
WO6XZ, but never really became that 
popular in amateur circles. Hawkins was 
quite a prolific author of technical articles 
in the 1930s, writing extensively under 
the pen name ‘Jayenay’ which, obviously, 
is derived from his initials. Class B-Prime 
uses fixed bias set at the tube cut-off 
voltage with further negative bias 
provided by a resistor in the cathode, 
which also develops a voltage equal to the 
cut-off voltage from the quiescent cathode 
current. If you're familiar with the details 
of the 19 Set circuit, you might have 
realised already that this is the technique 
that Bill and Bob decided to adopt. The 
giveaway is the 1800-ohm resistor in the 
negative lead from the HT supply and it 
provides DC bias of around -45 V from 
the cathode current as well as giving a bit 
of negative feedback to the PA tube to 
help linearize its characteristics. It also 
reduces the HT voltage by 45 V, of 
course. In the 19 Set, fixed bias is provided 
by rectified RF, rather than a separate 
power supply, and the drive level to the 
PA can be set independently of the bias 
using a series trimmer capacitor feeding 
the grid. Referring to Figure 2, notice 
that the class B-Prime technique produces 
less than 10% distortion up to about 
85% modulation, which is quite good for 
a simple circuit with a run-of-the-mill 
tube and considerably better than the 
Jones system. 

The class B-Prime grid modulation 
system is not as good as having a specially 
designed tube for the purpose, but it’s a 
reasonably good compromise. 
Technically, I think it was the best and 
only possible option for our 19 Set 
designers, given the restrictions and 
limitations they were facing at the time. 


It works amazingly well for such a simple 
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circuit when set up properly and it’s hard 
to see how they could have done any 
better. 

Extenuating Circumstances 

What’s so remarkable about the 
original 19 Set is that it was designed so 
quickly. After developing the B set, Bill 
and Bob barely had 3 months left in 
which to design the A set and produce a 
dozen prototypes for field trials in late 
November. Bear in mind that the work 
on the combined 19/24 Set design had 
started in June, just after after the mass 
evacuation of British troops from 
Dunkirk. All the equipment, arms and 
vehicles taken to France by the British 
Expeditionary Force (BEF) were 
destroyed, abandoned or captured in 
Northern France, making war-time 
shortages in Britain even more acute than 
they had been at the beginning of the 
war. A great many working No. 9 and 
No. 11 Sets were captured by German 
forces during the Battle of France. The 
Atlantic convoys were also suffering heavy 
losses because of U-boat activity and 
replenishing stocks of radio components 
from the USA at this time couldn’t always 
be guaranteed, but large quantities of 
new radio equipment were desperately 
needed. 

Some amateurs have complained about 
the level of harmonics and mixing 
products from 19 Sets. The obvious point 
to make here is that they were designed 
for a different time and purpose. They 
weren’t intended to be used with highly 
efficient, relatively broadband antennas 
and it’s the responsibility of those using 
them on the amateur bands today to 
make sure they’re adequately filtered. In 
the second half of 1940 Britain was on 
high alert, anticipating an invasion at 
any time. The original 19 Set was designed 
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The Battle of Britain 


July to October 1940 


to be manufactured quickly and cheaply. 
It hada particular purpose and meta very 
basic specification. At the time, Britain 
was fighting for its very survival! I doubt 
military radios were expected to meet 
stringent harmonic, spurious and 
distortion specifications then as they are 
now. As long as these sets met the basic 
needs of the British Army and their R/T 
signals were clear enough to be 
understood by the average soldier, other 
considerations were probably very much 
of secondary importance. Certainly, those 
who used 19 Sets in the field during 
WWII were very grateful to have them 
and even became quite fond of them, 
despite their quirks. They were a great 
improvement over the Wireless Set No. 
9. During the 1960s, I had various 
discussions about 19 Sets with my old 
Scoutmaster. He’d been a tank 
commander in the 7“ Armoured Division, 
“The Desert Rats,” during the war and 
had great affection for them. I'd only 
come across them because a couple of my 
school friends were using them for short 
wave listening. I didn’t think much of 
them back then, to be honest, but since 
becoming interested in the history of 
radio and finding out more about the 
background behind the design of this set, 
I’ve changed my mind completely. In the 
light of what I know now, I think Billand 
Bob did a remarkable job. 
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Why an 807? 7 
The older types of tube with modest 
mutual conductance Figures are rarely 
limited by their power dissipation when 
used in efficiency modulated PA stages. 
The limitation is usually their maximum 
plate current. For example, a tetrode 
operating in class B-prime at an HT 
voltage of 500 V with a peak output of 
around 12 W at 60% efficiency has a 
plate current DC component (I,,.) that 
rises from a quiescent value of 22 ee to 
44 mA at full modulation. In theory the 
relationship between the peak late 
current and its DC component is hy 
3.142 times I, 
linear tube. a eta tubes in class B- 


« for class B using an ideal 


Prime can operate with just a small 
amount of grid current and the three- 
halves law provides a much closer 
approximation to the real relationship 


than the idealised linear law. In practice, 
the peak plate current is actually nearer 4 
times I... So, in the 19 Set, a tubes 
needed that can handle a peak plate 
current of around 176 mA at quite low 
values of plate voltage, typically 40 to 60 
V. Many of the low power PA tubes of 
that era could withstand the average plate 
dissipation with no problem, but could 
only manage peak plate currents of 120 
to 140 mA. Consequently, Bill and Bob 
were forced to look for something that 
could handle substantially more current 
and also be readily second sourced from 
the USA, if British stocks proved to be a 
problem. 

The GEC KT8 has more than adequate 
plate dissipation and can handle a peak 
plate current of 200 mA at E,=75 V 
without grid current. It was made for RF 
use and has a top cap plate connection 
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Figure 3: Plate Characteristics for the 807 Vacuum Tube 
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but, unfortunately, the base is a standard 
British 5-pin and no other manufacturers 
made a direct replacement for it. In 
addition, it requires 6.3 V at 1.27 A, 
which is 50% higher than the heater 
consumption of an 807. It’s basically a 
KT66 with a top cap and different base. 
Other British PA tubes, such as the 
Ediswan ESW20, Mullard PV05-15 and 
STC 4061A would probably have worked 
equally well, but they were also quite 
unique and no other manufacturers made 
direct equivalents for them either. 
Mullard claimed to make electrical 
equivalents for some tubes, but these 
were never directly interchangeable with 
the originals because Mullard invariably 
used a different type of base to the one 
used by the original manufacturer. Why? 
Well, it was probably to give designers an 
alternative, but once selected it forced 
equipment manufacturers to buy Mullard 
and locked them in to the one source. 
Thats minots > what 
manufacturers really want, particularly 


equipment 


in times of war. However, the good old 
807 fitted the bill nicely as it satisfied the 
demands of the 19 Set PA circuitry and 
several companies made direct 
equivalents. 

The characteristics curves of the 807 
are presented in Figure 3, and by 
following the V_,=0 curve (marked ‘A’ on 
the right-hand side of the graph) down to 
the low-voltage end on the left-hand side, 
you ll notice a large asterisk (marked “B’) 
which shows that its plate current can 
reach as high as 165 mA at E,=50 V with 
no grid current. In class B-Prime a little 
bit of grid current can be tolerated under 
modulation and with peaks reaching just 
over +3 V on the grid, a peak plate 
current of 200 mA is possible at E,=55 V 
(indicated by a large dot on the graph 


and marked with the letter ‘C’). So, the 
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807 can handle plate current peaks in 
excess of 176 mA with a limited amount 
of grid current. Smaller PA tubes that 
can easily handle the plate dissipation 
required in the 19 Set don’t have the 
plate current capability needed for 
developing 4 times the carrier power on 
peaks of modulation. So, there you have 
it. That’s why an 807 was used and it’s 
not overkill! Also, because of loss in the 
RF output circuitry and the fact that only 
around 350 to 400 V of a 450 to 500 V 
HT supply is available to generate RF at 
the PA plate (allowing 55 V minimum 
across the tube and 45 V cathode bias) 
don’t expect much more than about 2.2 
— 2.5 W of carrier when the 19 Set is set 
up properly for R/T — remember, some 
power will always be lost in the LC output 
circuitry. 
Final Comments 

Hopefully, now, you can appreciate 
that Bill and Bob had little choice as far 
as the R/T modulation scheme was 
concerned. They needed a reliable circuit 
that could be switched over to higher 
power on CW quite easily. They hadn’t 
the luxury of time to experiment with 
other circuits and their choice of PA 
tubes was extremely limited. Up until the 
outbreak of war, the main British 
manufacturers had tended to do their 
own thing as far as RF tubes were 
concerned. Many of their offerings were 
quite unique and a filament voltage of 
7.5 V or 10.0 V was more common than 
6.3 V. Obviously, a voltage of 7.5 V or 
10.0 V would have made it more difficult 
to arrange the heater/filament chain to 
run off 12 V DC without wasting 
additional power in dropper resistors. 
So, given the limited choice of radio 
components, war-time shortages and the 
short time scale involved in developing 


and producing several 19 Set prototypes 
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for field trials, I think Bill and Bob did 
amazingly well for a couple of relatively 
inexperienced design engineers. What 
they produced was a set of less than half 
the volume, less than half the weight and 
approximately half the power 
consumption of the Wireless Set No. 9. 
The Wireless Set No. 19 Mark I might 
not have been a great technological 
achievement, but it was probably the 
best that could have been achieved so 
quickly in the circumstances. They must 
have been working tremendously hard 
and putting in very long hours to achieve 
what they did in less than 6 months. 
Tiredness and the strain of being under 
constant pressure must have affected 
them. 

The Mark I didn’t fully meet the War 
Office specification for the new tank set 
because it only covered 2.5 Mc/s to 6.25 
Mc/s in one band, rather than 2 Mc/s to 
8 Mc/s in two — a corner that had been 
cut deliberately to save development time. 
Despite this, it performed impressively 
enough in the field trials to be accepted 
as it was. The single wider band didn’t 
really give any tuning problems, either, 
as Billand Bob had thoughtfully provided 
an extra control to get around this — 
remember the one with the metal skirt 
mentioned earlier? This TRIMMER 
control provides fine tuning and also 
allows the main oscillator to be trimmed 
back on to the net frequency without 
having to touch the FLICK control if 
there’s any drift. 

The Mark I was designed and put 
together in sucha hurry that it’s surprising 
it didn’t have more problems in the field 
than it did. Later, during a period of 
particularly hot weather in the Western 
Desert, a faulty capacitor in the power 
supply unit caused mass failures and those 


connected with SEE always cite this 
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incident as being the reason why the War 
Office should never have chosen the Pye 
19 Set in the first place. However, SEE 
engineers complaining about Pye’s design 
approach conveniently ignore the fact 
that SEE couldn’t even supply a small 
number of reliable sets for the field trials, 
which were held in somewhat cooler 
conditions on Salisbury Plain in Wiltshire 
during late November 1940. Anyway, 
the problem in the Western Desert was 
solved by importing better quality 
capacitors from the United States and 
we'll probably never know for sure 
whether the original capacitor failures 
were due to lack of design diligence, 
limited component choice, or a capacitor 
problem. Those 
connected with SEE maintained after the 
war that a private company like Pye 


manufacturing 


should never have been given the contract 
without SEE being involved in the design 
and development phase. This may have 
been sour grapes on their part because 
the War Office chose the Pye set over 
theirs, but even though co-operation 
between Pye and SEE would have been a 
sensible idea, it would probably have 
slowed the whole design and development 
process down so badly that the new set 
wouldn’t have been ready for production 
anywhere near as soon as it was. Certainly, 
it was desperately needed. Many British 
soldiers were extremely thankful that Pye 
had developed both the 18 Set and the 19 
Set during the early part of the war, as 
these sets were far lighter and easier to 
handle than any previously designed by 
SEE: 

It’s also worth bearing in mind that the 
original Wireless Set No. 19 design was 
considered to be a good basis for future 
development by the War Office. 
Although various refinements were added 


to the Mark II and Mark III versions of 
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the set, the only radical change to the 
original design was to add switching for 
two bands to extend the frequency 
coverage down to 2 Mc/s and up to 8 Mc/ 
s. This work for the Pye Mark IT 19 Set 
was done by Bill and Bob immediately 
after the Mark I had been put into 
production. Later developers had the 
luxury of more time and better quality 
components than Bill and Bob had, but 
even so all the later versions had the same 
basic transmitter-receiver mixing 
arrangement, the same modulation 
method and the same PA tube as the 
original. Bill Pannell and Bob Frost may 
not have got everything right in the 
Wireless Set No. 19 Mark I, but they 
certainly did an incredible job considering 
the circumstances. So, let’s celebrate their 
achievement and give them the credit 
they deserve. 


More About Snubber Networks 
We had a comment about the 


AC “snubbers” mentioned in ER 
numbers 382 (April 21) and 384 
(June ‘21) where R/C components 
were placed across non-replaceable 
WAtoeswitcna contacts to prévent 
damage from on-off switching 
transients. The concern mentioned 
was that such networks place AC 
voltage on the chassis from the 
“hot” conductor to the chassis 
when a power switch is off. 

An SX-115 at NODMS, with a 
3-wire power cord, has a snubber 
across the power switch contacts 
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and the “leakage” voltage was 
measured. It turned out to be 
410mV with a 121 volt main. I 
don’t consider .34% leakage a 
problem for me but it’s up to an 
individual to decide if it’s going to 
bea problem in any particular use. 


Reddy says “Always be careful!” 


LEN 
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R-390A Curiosities, Part 2: 
The TMC and Manson Labs Synthesizers for the 
Modified R-390A Receivers 


By Paolo Viappiani TMC under contract number 14385- 

Via Magenta 32 PC-58 and the modified receiver was a 

54033 Carrara, Italy part of the TSC-25 communications 
pviappiani@tin.it system. 

“R-1247/GRC-129”. swas the 

Introduction nomenclature for the R-390A receiver 


Various attempts to use external modified by Manson Labs. The GRC- 
frequency-synthesizers in conjunction : | 
with one or more R-390As had been 
made in the past, in order to get high- 


stability receiving systems for special 
purposes. 

Of course this implied that the “basic” 
R-390A had to be properly modified 
with the addition of new inputs and 
outputs to and from all the internal local 
oscillators (including the PTO). 

The contractors involved in these 
projects were basically two: the TMC 
(Technical Materiel Corporation) of 
Mamaroneck, NY and the Manson 
Laboratories Inc. of Stamford, CT (A 
subsidiary of Hallicrafters, Inc.). 

Some More Details 

The R-390As modified by TMC to 

bring out the 17 MHz, HFO and VFO 


signals to the rear panel and to insert an 


error correction signal for high-stability 
operation were renamed “R-1981/TSC- 
25.” The modifications were also done at 
the Army depots using a kit of parts from 


Figure 1, Some Manson Labs Units: the 
CV-1693 frequency converter, the O- 
1203 frequency synthesizer and the CV- 
1694 single sideband converter are 
mounted in a rack with two R/1247/ 
GRC-129 receivers in a diversity 
configuration (photo courtesy Rick 
Mish). 
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129 was a high-stability diversity system 
(more common that the above-mentioned 
system by TMC), which makes use of 
two R-1247/GRC-129 receivers and 
other associated equipment, basically a 
frequency synthesizer, a frequency 
converter anda single sideband converter. 

Also the R-1247/GRC-129 receiver 
accepts inputs from two external 
frequency synthesizers (which generate 
all the necessary L.O. frequencies) and 
can be relay switched over from internal 
to external L.O. operation; for this 
purpose it has some small boxes added in 
the mainframe and new L.O. input 
sockets added on the rear panel. 

The IF outputs of the modified R- 
390As are used through a 2-channel SSB 
converter that provides the demodulated 
audio output. (The BFO signal is supplied 
from one of the external synthesizers 
directly.) 

The early versions of the external 
Manson units are named: CV-1693 
frequency converter (the 1-MHz step 
O-1203 
synthesizer (1-kHz step synthesizer) and 
CV-1694 (single sideband converter); of 


course all of them are locked to the same 


synthesizer), frequency 


frequency standard. 

These accessories can also be used in 
conjunction with only one “R-1247/ 
GRC-129” (no diversity reception) and 
allow to tune the receiver within its 
normal frequency range in 1 kHz steps. 
But... the frequency still has to be dialed 
in the receiver, because the RF stages and 
mixers have to be peaked up at the 
frequency of operation. 

The later versions of the Manson 
Synthesizers (some of them were also 
produced using the Hallicrafters name 
on their front tags) allowed tuning in 
100-Hz steps (1). 


Some of the pictures (look at “Photo 
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Gallery” below) show a 
GRC-129 
receiving system (photo 
courtesy Rick Mish), 
various details of the 
mods that characterize an R-1247/GRC- 
129 receiver and some pages of the GRC- 
129 Technical Manual. 

Unfortunately no pictures of the TMC 
R-1981/TSC-25 ‘are available, only a 


front tag (courtesy of Tom Marcotte) is 


complete 


shown in one of the Figures. 
About TMC and Hallicrafters 

TMC stands for Technical Materiel 
Corporation, a firm that was created in 
Mamaroneck, NY by Ray De Pasquale 
just after the WWII. Its first location was 
a sort of a garage in a rented building; in 
1952 or 1953 the company moved to its 
permanent headquarters in the same 
town, a building of about 5,000 square 
feet. The company’s business offices 
remain there to this day. 

In the early days, TMC started 
producing electric and electronic 
components (transformers, etc.) and also 
a range of HF transmitters for civilian 
and military use that were greatly 
appreciated by the customers. 

TMC very soon needed more space to 
keep up with the demand for its high- 
power transmitters consequently, and a 
new plant was built in 1960-1961 just 
south of Clarkstown, NY. 

A further facility was then created in 
Alexandria, VA, but after some time it 
moved to Springfield, VA. 

TMC had also some facilities in San 
Luis Obispo, CA; there their research 
and crystal filter manufacturing 
department was located. 

TMC’s most popular product are the 
well known CV-591/CV-591A SSB 
adapter and the GPR-90 Series of HF 


receivers, that were produced from 1955 
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up to about 1962. 

Representative offices of the Technical 
Materiel Corporation were located in 
Canada and in other countries (including 
Switzerland), and the firm earned a very 
good reputation. 

Especially during the cold war years 
there was great collaboration between 
the TMC and the US Government offices, 
and The Technical Materiel Corporation 
obtained some contracts for receivers, 
transmitters, converters, special devices, 
etc. 
William J. Halligan (1898 to 1992), 
founded Hallicrafters Company in 
Chicago in late 1932. Prior to this, he 
had been involved in radio parts sales for 
some years but decided the time was right 
for a handcrafted amateur radio receiver 
—the company name being a combination 
of Halli(gan) and (hand)crafters. 

At first, Hallicrafters produced radios 
for other manufacturers until they were 
financially able to begin production of 
their own line of communications 
receivers, starting with the SX-9 Super 
Skyrider in late 1935. 

By 1938 Hallicrafters was doing 
business in many countries and 
manufactured the most popular sets in 


[Editor’s Addition: Bill made the world 
a better place — Bill Halligan in 1954, 


from Mike O’Brien’s article in ER #40.] 
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the USA; that year the company began to 
produce radio transmitters too. With the 
outbreak of World War II, Hallicrafters 
prepared for wartime production and 
was responsible for new designs and 
innovations for use by the U.S. military; 

Production of ham-radio gear and other 
items was suspended until 1945. After 
the war, focus was again on consumer 
electronics, including radio phonographs, 
AM/FM receivers, clock radios and 
televisions. | 

The boom years for Hallicrafters were 
from 1945 to 1963, during which the 
company produced equipment held in a 
great respect by most users and employed 
about 2,500 people. 

During the cold war era, the company 
took active participation in some classified 
projects, and one of its Research and 
Development divisions (Manson 
Laboratories in Wilton, Connecticut) 
designed and produced advanced 
electronic devices and participated to 
various other military programs. 

In 1966, Halligan sold the company to 
the Northrop Corporation, that ran the 
company until the early 1970s, when, 
due to the growing Japanese competition, 
Northrop sold the company name (but 
kept the factory, by then located in 
Rolling Meadows, near Chicago, IL) also 
bringing non-military electronics 
production to an end; the Hallicrafters 
plant became Northrop Corporation’s 
Defense Systems Division. 

Hallicrafters equipment currently 
remain in use by collectors and vintage 
amateur radio enthusiasts. 

Other Manson Equipments that have 
Survived 

Recently a renowned Italian ham and 
collector, Dr. Federico Baldi (IZ1FID) 
of Novara, found and purchased an R- 
390A strangely labeled as “EQ 265” and 
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Apart from that 
strange front tag (I 
never heard of a 
receiver named EQ 
265 before), 
Federico’s unit seems 
to be a common R- 
390A) )s Dusltin, by 
Motorola and has no 
SS provisions for inputs 
MODEL aS <= and outputs from/to 


~anson laboratories any synthesizer. Please 


A sussipiary oF AaMicraffers . 
WILTON, CONN, } also notice that the 


Mahe i COC SERIAL Ld front tag is fastened to 


the RN ie 


the front panel by two 


Figure 2: The strange Manson Tag on the R-390A receiver side screws only 


that was owned by Federico Baldi, IZ1 FID. kee of the usual 
our). 

signed by Manson Laboratories on its As Chris Farley said, answering 

front tag (look at the pictures in the Federico’s question?, maybe that 

Photo Gallery). somewhat special R-390A was either 


owned/used by Manson Labs. and they 


removed the Motorola tag for some 


RECEIVER, RADIO R-1981/TSC-25 


ere ee SE reason, and the name “EQ 265” may 
ay ee bie 


ai - 
SERIAL NG. ks : | have been an internal inventory number... 
ORDER NO. 14385-PC-98 A : a ee / 
u.s. but if this were the case, it is difficult 
a ie enough to find a reason why it would also 
RECEIVCR, RADIO list an in-house serial number. Who 
| R-1247/GRC-129 Lanes 
SJ.) 2D ; 
PART ND (224 -UG? * SAWIR WA AF 10(G95309h? Photo Gallery 
MANSON LAAS NC STAMFORD, CONN In Figure 2 are represented both an R- 
Ss i : 1981/TSC-25 (top) and an R-1247/ 


GRC-129 (bottom) tags, courtesy of Tom 


Figure 3, Above: The R-1981/TSC-25 
tag (top) and the R-1247/GRC-129 one Figure 4, Below: The TMC CV-591A 
(bottom) SSB Converter 
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SECTION I. USE AND MAINTENANCE 


PART 1. FUNCTION AND DESCRIPTION 


1-1. PURPOSE OF EQUIPMENT 


Radio Set AN/GRC-129 (to be commonly 
referred to as "radio set") is a mobile self- 
contained radioteletype communication center 
which can be operated while in motion or when 
at halt. The radio set provides facilities for 
single sideband and compatible a-m transmission 
and reception of frequency-shift keying (fsk), ampli- 
tube-modulated (a-m), continuous-wave (cw), and 
combination of frequency-shift keying and ampli- 
tude-modulated (fsk-a-m) as well as single 
sideband and voice frequency telegraph (ssb-vitg) 
signals. Communications are accomplished over 


a frequency range of 2 to 30 mc at a stability of 


1 part in 108 per day. Transmission power can 
be 500 watt average for a-m, fsk, and cw or 1 kw 
PEP for single sideband. The radio set may be 
used in duplex or in one-way reversible (half 
duplex) operation; when in motion, only one-way 
reversible operation is possible because of the 
nearness of the shelter-mounted whip antennas 
mounted on the shelter. When at halt, doublet 
antennas can be erected to provide the physical 
separation necessary between transmitting and 
receiving antennas to allow duplex operation. 


1-2, FUNCTIONAL DESCRIPTION 


The radio set is comprised of the major 
units listed below: 


QTY. NOMENCLATURE COMMON NAME 
1 Radio Set AN/GRC-129 Radio set 
1 Electrical Equipment Shelter S-56A/G Shelter 
Transmitting Section which includes: 
1 Radio Transmitter T-946/GRC-129 Transmitter 
1 Electrical Frequency Synthesizer 
0-1202/GRC-129 Synthesizer 4B 
1 Single Sideband Amplitude Converter 
CV-1695/GRC-129 Exciter 
1 Antenna Tuning Unit BC-939-B Tuning Unit 
1 Radio Frequency Tuner TN-414/GRC-129 Tuner 
1 Microphone M-29/U Microphone 
1 Electrical Equipment Cabinet 
CY-4255/GRC-129 Rack 
Receiving Section which includes: 
2 Radio Receiver R-1247/GRC-129 Receiver 
Frequency Shift Converter CV-116F/URR Converter 
1 Electrical Frequency Synthesizer 
0-1203/GRC-129 Synthesizer 1B 
1 Electronic Frequency Converter 
CV-1693/GRC-129 Stabilizer 
1 Single Sideband Converter CV-1694/GRC-129 Adapter 
1 Headset H-113/U Headset 
is Electrical Blower Assembly HD-223/G Blower 
1 Electrical Equipment Cabinet CY-1807/G Rack 
1 Telegraph Terminal TH-47/GRC-129 Terminal 
2 Electrical Filter Assembly F-98/U Filter 
1 Loudspeaker Assembly LS-206A/U Speaker 
; 1 Radio Set Control C-1123/GRC Control Unit 
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Figure 7: A Page from the AN/GRC-129 Radio Set (TO31R2-2GRC129) Manual 


yi) 


from the hole in the back 


panel. 

In Figure 7 there is a copy of 
a page from the AN/GRC- 
129 radio set (TO31R2- 
2GRC129) technical manual 
(courtesy Rick Mish). 

In Figure 8 the Manson Lab 
addition to the R-390A crystal 
oscillator subchassis is shown. 
Please notice the addition of a 
new tube (V401). 

A detail of the rear 
connections (to and from the 
synthesizers) on the added “L” 
rear bracket in an R-1247/ 
GRC-129 is shown in Figure 
a 

Figure 10 shows the added 
circuit near the R-390A PTO. 

In Figure 11 is represented 
a modification to the original 
erystal sockétuin the: RF 
subchassis. 


MamAde)) olf NO 
Figure 8: The Manson Lab Addition to the R- 
390A Crystal Oscillator. Subchassis 


Figure 9: Here is a detail of the rear connections (to and from the synthesizers) on 
the added “L” rear bracket in an R-1247/GRC-129. 
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Figure 11: Also, the temperature-compensated crystal can on the RF Subchassis 
shows a modification by Manson Labs. 
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Figure 12: Shown here are the Manson uni 


= 


ts (CV-1693 frequency converter and O- 


1203 frequency synthesizer) that are still part of my collection. 


Figure 12 shows the two Manson units 
(CV-1693 frequency converter and O- 
1203 frequency synthesizer) that are still 
part of my collection. 

Conclusions 

Despite their good design and their 
relatively good working, all the “high- 
stability systems” described above are 
anything but perfect; they were not 
reliable, and in addition their high phase- 
noise considerably degraded the receivers 
performance so that most of them were 
removed from service after a short time. 

In my opinion they can be considered 
a bit cumbersome and impractical systems 
(you have to manually track the receiver’s 
RE and mixer stages), for sure not to be 
used nowadays: if you need precise 
frequency stability and readout, forget 
external R-390A synthesizers and rely on 
a more modern radio instead. 

The old Manson synthesizers are now 
rare and very good items from acollector’s 
point of view however. 

I own no R-1981 or R-1247 receivers 
(I never liked them), but I still keep a 
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frequency synthesizer O-1203/GRC-129 
and a frequency converter CV-1693/ 
GRC-129 in my collection. (look at 
Figure 12.) 

Best 773! 


References: 

1: A manual for one of the latest 
Manson Synthesizers can be found at: 
http://www.navy-radio.com/manuals/ 
01207.pdf (Courtesy of Rich McClung 
of San. fose, GA). It 1s tae pameeai, 
transistorized unit however. 

2: https://www.facebook.com/groups/ 
1502961030007 3 400 Garey 
2586464941656946; 

3:  https://www.r-390a.net/faq- 
manuf.htm; 

4:https://www.tmchistory.org/ (the 
web site is still under construction) , and 
https://www.radioblvd.com/ 
Military CommunicationsGearPart2.htm 
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Book Review: Chuck Penson’s (WA7ZZE) 
Heathkit - A Guide To The Amateur Radio 
Products - Third Edition 


By David W. Ishmael, WAGVVL 
2222 Sycamore Avenue 

Tustin CA 92780 

714- 573-0901 


daveishmael@cox.net 


Folks my age that started their amateur 
radio careers in the “50s and “60s witnessed 
the birth of Heathkit’s amateur radio 
products. These early products included 
the AT-1, VF-1, DX-20, DX-35, DX- 
40, and DX-100. As the years passed, 
Heathkit amateur radio products 
continued to expand, until the last of 
these products were released in 1985. A 
few years later, Heathkit disappeared. 

I have fond memories of building, 
using, and repairing Heathkit ham gear. 
My favorite all-time piece of equipment 
is the 5-band DX-20 CW transmitter 
and I still have two in my collection. 
Heathkit amateur radio equipment 
continues to be popular, and eBay, the 
auction site, typically has 5,000 plus pieces 
of Heathkit items, many of which are 
amateur radio related. 

In 1995, Chuck Penson (WA7ZZE) 
published his 328 page Heathkit - A Guide 
to the Amateur Radio Products. It was a 
very welcome addition to my library and 
a frequently used reference. In 2003, 
Chuck published his 328 page second 
edition. Both were large-format books, 
8-2 x 11 inches. 

In 2021 Chuck published his 432 page 
3-Y%) pound large-format 8-42 x 11 inch 
third edition, setting the bar impossibly 
high, and the subject of this review. The 
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third edition is a complete make-over of 
the first two books. Photos are crystal- 
clear and there are more of them. 
Pictorials have been added to amplify the 
individual descriptions and there are 
references to the various articles written 
for Ham Radio, CQ, QST, Electric Radio, 
and 73 magazines 

The third edition is organized into 
fourteen chapters (pages in parenthesis): 


1 - HF Transmitters (24) 
2 - HF Receivers (38) 

3 - HF Transceivers (44) 
4 - HF Amplifiers (14) 

5 - Tuners (8) 

6 - VHF Equipment (44) 
7 - Power Supplies (22) 
8 - Scopes (14) 

9 - Speakers (6) 

10 - Meters (20) 

11 - Microphones (6) 

12 - Accessories (54) 

13 - CB Equipment (24) 
14 - Clocks and Weather (38) 


A 48 page Brief History of Heath is 
contained in the front and is always worth 
reading. The rear contains a Model 
Number Prefix, Product Type Index, and 
Chronological Index. Chuck has created 
a primary reference source for Heathkit 
amateur radio products for years to come. 

One item must be mentioned. Chuck 
has included no schematics. The thought 
is that there are too many variations for 
any given product, and over the years, | 
have found this to be generally true. 
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Schematics can typically be found on the 
internet, although there are exceptions. 

In conclusion, this, the third edition, 
is a MUST HAVE book for folks 
interested in not only Heath’s history, 
but its history told through the Heathkit 
amateur radio equipment discussed 
throughout the pages of this book. As I 
thumbed through the pages I said “I built 
that” or “I used to have that” or “I repaired 
one of those.” I highly recommend this 
book. 

I have thoroughly enjoyed Chuck’s 


other books, and if your interests are 
inclined, I would also recommend 
Heathkit - Hi-Fi and Stereo Products 
(2018, and a few schematics are included), 
Heathkit - Test Equipment Products 
(2014), and The Titan IT Handbook - A 
civilian’s guide to the most powerful ICBM 
America ever built (2008, 2012). 

[Editor’s Note: Chuck’s new book may 
be ordered directly from Chuck, see his 
ad on page XX of this issue or on the 
inside-rear cover. | 


Lt 
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Hi Ray 

The article by Gary Geissinger in ER 
#386 was very interesting to me. | owned 
the APR-4, the predecessor of the APR- 
14, and a complete set of tuning units. I 
almost purchased an APR-14 but never 
did. The design of all receivers in this 
series is very intriguing and they were 
amazingly reliable. All were relatively 
insensitive by today’s standards but radar 
detection involved somewhat strong 
signals, so they were quite adequate at 
the time. 

I first encountered the APR-4 while 
earning my electrical engineering degree 
at University of Alaska. In my last year, 
1968-69; "Tshad “a *partetime “job 
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maintaining equipment in the EE lab 
and had access to the parts room at the 
Geophysical Institute, where I remember 
seeing several APR-4 receivers sitting on 
the floor, either just returned from a 
research project or getting ready to be 
deployed. Even at that time I wished I 
owned one but did not actually acquire 
one until over 30 years later. 

Gary named asa reference the 3-volume 
book set The History of US Electronic 
Warfare by The Association of Old 
Crows. There is an interesting description 
in volume 1, chapter 4 about the 
installation of “radar receivers” in late 
1942 in a B-24D bomber (called B-24 
Ferret) at Wright Field for a radar search 
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in the Aleutian Islands of Alaska. The 
islands of Kiska and Attu had been 
invaded in early June 1942 and were held 
by the Japanese at the time. Plans were 
being made to bomb the invading forces 
and it occurred to someone that they 
should determine if radars were present 
before embarking on a bombing 
campaign. 

The equipment was supplied by the 
Navy and Naval Research Lab (NRL) 
and consisted of an SCR-587 modified to 
tune down to 30 MHz as well as a 
Hallicrafters S-27 receiver, homing 
antenna and a “breadboard model of a 
pulse analyzer” built by the NRL. I am 
not familiar with the SCR-587 but it may 
have been a predecessor to the APR-1. 

The B-24 Ferret was outfitted and flew 
to Adak in the Aleutian Islands in early 
February 1943 but weather prevented air 
operations for almost a month. However, 
on 6 March 1943, the weather improved 
and they were able to takeoff and head for 
Kiska about 300 miles away. Ona mission 
totaling 5 hours, they successfully detected 
two 100 MHz radars and mapped out 
their coverage by circling Kiska at various 
altitudes. There is a picture of the radar 
coverage map in the book. Additional 
missions were flown on 7 and 15 March. 
The radar search also extended to Attu 
and Agattu to the west of Kiska but no 
radars were detected there. After 
completing the missions, the B-24 Ferret 
returned to Wright Field. Its fate 1s 
unknown to me, although the plane’s 
serial number is given in the book and 
should be traceable by someone interested 
in doing that. 

Although I’ve never been to Kiska, I 
have been to Attu and many other 
Aleutian Island destinations. It’s always 
interesting to go to a place where history 
was made. In this case, the first-ever “full- 
hearted US venture into the field of 
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ELINT (Electronic Intelligence)” that 
“had achieved all that could be expected 
Orit 

I remember one of our DC-6s was 
equipped with the APN-1 in the 1960s. 
We removed the transmitter/receiver unit 
and altitude display for normal operations 
but the FAA required the system in the 
navigator’s position for long over-water 
flights. So, every time we had a charter 
from Anchorage to Hawaii we reinstalled 
everything and checked it out. It was a 
very simple system to use and actually 
worked quite well (but not with the 
precision of today’s radar altimeters). We 
even had a BC-348 in the navigator’s 
position that we were required to install 
for those flights. I could never figure out 
the reasoning behind that. We had dual 
Collins HF radios in the DC-6s but the 
PAA still required the BC-348. 

Whitham D. Reeve 

Anchorage, Alaska USA 


“What pep! 

What power! 

Take a tip, fellow Hams 
—you can’t beat ALLIED matched 


ALUEd phe 


| money. I’m darned glad I've got an ALLIED 
| Catalog handy—it certainly pays! 


ALLIED RADIO 


833 W. JACKSON BLVD. 
| CHICAGO, ILLINOIS 
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2021 Hammarlund Radio Hullabaloo Special — 
Event Station | 


By Jerry Robinson, N4KJ 
Secretary, HAMARS 

The 2021 Hammarlund Radio 
Hullabaloo special event station will again 
be operated by the High Appalachian 
Mountain Amateur Radio Society 
(HAMARS) on November 17-19, 2021. 
During last year’s event, 975 contacts 
were made in 49 states, 11 provinces and 
30 foreign countries (5 continents). 

This year’s event will celebrate the 70" 
anniversary of the opening of the 
Hammarlund radio factory in Mars Hill, 
NC, in 1951... Vhe factory closed in 
1973. Oscar Hammarlund was born 
November 19, 1861. So this is also the 
160" anniversary of his birth. HAMARS 
is located in Madison County, NC. Crank 
up your Hammarlund radio and make 
contact with us. Contact by other radios 
is also accepted. 


HAMARS will be operating as W4H 
from 1100 UTC, November 17 to 0100 
UTC on November 20. Operations will 
be on phone (SSB, AM and FM), CW 
and digital (FT-8). Stations will be 
spotted on DX Summit (dxsummit.fi). 
In addition to HF frequencies and modes, 
we will periodically be calling on the 
Mount Mitchell repeater (145.190), the 
highest repeater east of the Mississippi 
River. A commemorative QSL card will 
also be available. Further information is 
posted at our web site: hamars.club. 
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The Hallicrafters SX-140 6-Band, 80-to-6 Meter 
Amateur Band Receiver 


By David W. Ishmael, WA6VVL 
2222 Sycamore Avenue 
Tustin CA 92780 | 


daveishmael@cox.net 


Much of this commentary was written 
in January of 1995 and appeared in 
Electric Radio, April 1995, issue #72, 
April 1995, The Hallicrafters SX-140, 
pages. 30-33. It was updated again March 
2003 for Vintage Anthology (2003). 

The Hallicrafters SX-140 was 
introduced in November 1960 and was 
available in kit-form as a Halli-Kit (SX- 
140K) for $94.95 or assembled for 
$109.95. It is a 5-tube, 6-band, 80-6M 
amateur band receiver that was a match 
for the HT-40 transmitter. The tube- 
line-up consists of a 6AZ8 RF Amp/ 


crystal calibrator, 6U8 Oscillator/Mixer, | 


6BAG6 1650 kHz IF Amp, 6T8A AVC/ 
Det/ANL/1st Audio Amp, and 6AW8A 
Meter Amp/Audio output. 

A 2" x 3/4" edgewise meter is used as 
an S-meter and the front panel controls 
are as follows: 
¢ 4-position FUNCTION switch; OFF, 
STANDBY, AM, and CW - SSB, 

° 6-position BAND SELECTOR; 80 - 
6M, 

e CAL slide switch, 

-¢ RF GAIN adjust, 

e ANL slide switch, 

¢ SELECTIVITY/BFO adjust, 

e AUDIO GAIN adjust, 

e MAIN TUNING, 

° CAL RESET adjust, 

ANT TRIM adjust. 

The SX-140 is housed in a 7-3/16"H x 
13-3/8"W x 8-1/4"D light-gray wrap- 


around steel cabinet - the same size as the 
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HT-40 transmitter. The front panel is 
dark-gray with light-gray silk-screened 
lettering. Unlike the HT-40, the back of 
the receiver’s cabinet is open. The receiver 
weighs about 14 pounds. 

The SX-140’s power supply uses a full- 
wave voltage-doubler using two silicon 
diodes. The power transformer's HV 
secondary is 90 VAC at 115 VAC line. 
The doubler uses two 40pF 150V 
electrolytic capacitors. The output of the 
doubler’ provides, 225 VDG \to 
the pentode-section of the 6AW8A audio 
amp. An additional RC filter with a 40pF 
250V electrolytic cap provides 175 VDC 
to the rest of the SX-140’s circuitry. The 
transformer’s primary is NOT fused. 

Referencing the under chassis view, 
the SX-140K appears to have been a bit 
tougher to build than the HT-40K. Even 
though there are two pre-assembled 
wiring harnesses, there's more parts and 
mechanical assembly required than the 
HT-40K. The 31 page assembly manual 
is well written with plenty of heath-sized 
fold-outs. 

The SX-140 was intended as an entry- 
level novice receiver. At an assembled 
price of $109.95, the SX-140 competed 
with the Hallicrafters S-107 ($94.95) 
and S-108 ($129.95), Allied Radio 
Knight kit R-100 ($104.50), Gonset G- 
33 ($89.95), and the Lafayette HE-10 
($79.95), just to name a few. The 
Heathkit HR-10 receiver was still two 
years away. In evaluating and using the 
SX-140, you have to keep its “mission” 
in perspective. Once I got the hang of 
using the -140, I made the following 
observations of my first SX-140 in 1995: 
¢ The SX-140’s 5-2" long dial scale is 
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more than adequate, especially when 
compared to general-coverage receivers 
like the Hallicrafters S-53A and S-107 
(or how about an ARC-5 receiver). It 
takes 11 turns of the 1-5/8" diameter. 
MAIN TUNING knob to cover the 40M 
band. 

¢ The calibration crystal is a 3.5 MHz 
FT-243 crystal that provides markers at 
3.5, 7.0, 14.0, 21.0, 28.0, and 52.5 MHz. 
While adequate for single-point 
calibration, it leaves something to be 
desired with the non-linear 5-1/2" long 
dial scale. As a plus, any 80 or 40M FT- 
243 crystal can be used as a calibration 
crystal for a specific calibration point. 

° The ‘140’s MAIN TUNING and CAL 
RESET capacitors are about the same 
vale, (uAs Va setting the 
calibration point using the relatively small 
9/16" diameter. knob is a bit of a “chore” 
since it has about the same range as the 
MAIN TUNING. 

¢ The S-meter wildly “oscillates” from 
end-to-end with changes in carrier level(s) 
and noise and only operates in AM. The 
“AVC is reduced for CW and SSB 
reception” and the S-meter “is disabled 
to prevent damage by a strong signal.” 
The function switch shorts out the S- 
meter in CW. The best thing the S-meter 
does is allow you to calibrate the receiver 
in AM! 

¢ The front-end is effectively blocked by 
strong signals, especially those close to 
my QTH. After turning the RF GAIN 
control all the way down, the ANT TRIM 
has to be used to de-tune the front-end in 
the presence of strong signals. 

¢ The SELECTIVITY/BFO control is a 
2K pot located in the 6BAG6 IF amp’s 
suppressor grid circuit. This pot controls 
the regeneration of the 6BA6. As the 
control is turned clockwise (CW), the 
6BAG starts oscillating, doubling as a 
BFO. Advancing the pot past the point 


result, 
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of oscillation controls the BFO’s pitch. If 
you've been used to single-signal CW 
reception, you're going to have to get 
used to tuning through zero-beat and 
hearing the signal on both sides. This 
control also improves the selectivity about 
2:1 with the widest selectivity at its fully 
CCW position. The ‘140’s manual 
indicates a variable selectivity of 8 kHz to 
about 2 kHzas the control is turned from 
its fully CCW position to its CW position 
just below the point of oscillation. 

¢ I spent several evenings listening to the 
Westcoast AM net on 3.870 MHz. The 
‘140’s AM performance is OK with one 
exception - selectivity (or lack of it). 
While listening to Bernie (WAGHDY) 
from Arroyo Grande, his usually strong 
signal was audible over 20 kHz wide and 
easily “clobbered” by adjacent SSB QSOs. 
One evening was very pleasant with a 
minimum of interference for the duration 
of the net. The following week, the ‘140 
was absolutely useless because of the 
“interference” from strong adjacent SSB 
signals. I have a similar problem with my 
standard AM receiver, an original 
dynamotor-powered BC-348-O, so the 
criticism of the SX-140’s selectivity might 
be a bit unfair. However, it is clear that 
the ‘140 is not very usable in crowded 
band conditions. 

¢ The mechanical and oscillator stability 
is good enough to routinely monitor SSB 
signals. I spent one Saturday monitoring 
the Westcoast 7.240 MHz swap service 
with just an occasional “tweak” to the 
MAIN TUNING. 

My first exposure to the Hallicrafters 
SX-140 was via my boyhood friend, Mike 
Arevalos, WVGRYC (then WAGRYC and 
now KV7Z) in Laguna Beach, CA, in the 
early 1960s, who started out with the 
Hallicrafters “twins” - the HT-40K and 
SX-140K Halli-Kits. I was always a little 
envious of his set-up, especially when 
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The SX-140’s chassis gleams like new after using the methods discussed in the text. 


you consider that I was using a borrowed 
ARC-5 receiver and a homebrew 6DQ6 
transmitter! 

The subject of this commentary is now 
the 3% SX-140 that I have owned, and it 
started life as an SX-140K. I purchased it 
August 2021 via eBay for a buy-it-now 
price of $120 plus $29.80 S/H. This was 
a very good price for an SX-140 and the 
seller posted many good high-quality 

photos. Those photos showed an interior 

that was pretty “dirty.” At first, I was 
reluctant to purchase it, but the front 
panel and its cabinet looked to be in very 
good, almost pristine condition, plus, I 
was familiar with the seller, so I finally 
bought it. 

It arrived Wednesday morning, August 
18th, packaged in an 18" x 12" x 12" box 
using foam-in-place and bubble-wrap. 
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When I finally pulled the SX-140 out of 
its cabinet, I saw just how “dirty” the top 
of the chassis was. Without a doubt, this 
is the worst starting point of any project 
to date! The entire top of the chassis 
appeared to be “corroded.” At first, I 
thought I was looking at corrosion, and 
used 3M ProGrade 220 FineGrit (red) 
sandpaper and fine steel wool to clean 
the chassis. It was very slow-going, but 
whatever was on the chassis was not 
corrosion! I had tried cleaning the chassis 
with 91% isopropyl alcohol, and it didn’t 
help. Finally, after cleaning about 25% 
of the chassis, I remembered Simple 
Green — a “Concentrated All-Purpose 
Cleaner.” Whatever covered the chassis, 
Simple Green removed it, and it didn’t 
take very much - mostly a dab or two at 
the end of a rag!! After another hour, 
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with LOTS of “elbow grease” the top of 
the chassis was clean! 

Four of the five tubes were original and 
the various date-codes suggest that this 
SX-140K was kitted no earlier than the 
4 quarter of 1962. All tubes tested OK 
on the TV-7D/U with the GBA6 and 
6U8 particularly strong. 

The knobs were removed, cleaned with 
dishwasher detergent under running 
water with a toothbrush, dried, and 
reinstalled. After the knobs were removed, 
the front panel was rubbed out with 
several applications of Meguiar's Car 
Cleaner/Wax and the meter face was 
cleaned up with Novus #2 Plastic Polish. 
The 3/8" hardware for the front panel 
Y4” phone jack was replaced with NOS. 

The SX-140’s cabinet was also washed 
with dishwasher detergent under running 
water, inside and out, and dried. Then 
several applications of Meguiar’s Car 
Cleaner/Wax was vigorously applied, and 
the cabinet set aside. 

An inspection of the power supply 
revealed that the 10-ohm %2-watt carbon 
resistor R45 was discolored, and in fact, 
had cracked in two. I decided to 
completely rebuild the power supply. 
However, prior to rebuilding the power 
supply, I thoroughly tested the 
transformer, Hallicrafters P/N 052- 
000853, date-coded 6122, with an EIA 


éode\ Sore M52 (Transformer 
Manufacturers Inc., Chicagajeerts 
excitation-current profile was relatively 
low, with an excitation current of (only) 
105 mAat 115 VAC line. Its core- 
capacity calculated at 35.3 watts, which 
seems a bit low for this receiver? After 
testing the transformer, I sprayed some 
ACE glossy black against a sheet of paper, 
and, using a small brush, painted the 
transformer’s core. | 

I replaced the 40-pFd, 150-volt 
capacitors C52 and C53 with NOS 
Illinois Capacitor Series TTAM, 47pFd 
160V, axial-lead electrolytic capacitors 
and 1N5408 rectifiers for CR2 and CR3. 
R46, an 820-ohm, 10%, 2-watt resistor 
was reused. All new terminal strips were 
used from Antique Electronic Supply. 
The primary bypass capacitors, C50 and 
C51, were replaced with 0.0047 pFd 
TDK “Y” capacitors. C54, a 40-pFd, 
250-volt filter capacitor, was replaced 
with a 47-nFd, 450-volt, axial-lead 
electrolytic and a 2-position terminal strip 
added to facilitate the replacement. C21, 
an 8-pFd, 250-volt filter capacitor was 
replaced with a NOS Sprague Atom 4- 
uFd, 350-volt, axial-lead electrolytic, P/ 
N TVA-1601. C16 and C49 were 
replaced with Nichicon 10-pFd, 50-volt, 
axial-lead electrolytic capacitors. The 
original AC line cord was discarded and 
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This is a portion of the SX-140 chassis showing the power supply components that 
were replaced during the restoration. 
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replaced with a NOS Radio Shack (RS) 
black 2-conductor line cord P/N 61- 
2852, installed through a 3/8" rubber 
grommet, secured by two tie-wraps. 

This SX-140 had been modified. The 
wiring of the auxiliary terminal strip had 
been changed, a 5-pin socket added, and 
a large “vintage” 4” phone jack added in 
place of the original 2-position speaker 
terminal strip!! Ugh!!! By tracing the wires 
from the FUNCTION switch, pins 
2,3,11, and 12, I re-wired the auxiliary 
terminal strip back to “stock” (when the 
FUNCTION switch is in STANDBY, 
pins 1 and 2, and pins 3 and 4, on the 
auxiliary terminal strip are shorted) and 
removed the 5-pin socket and the 4” 
phone jack. 

I fabricated a new 2-1/16" x 34” 
“speaker terminal strip” using 0.062" 
PCB material and a NOS RS %” phone 
jack P/N 274-252 that just covered that 
enlarged hole for the (removed) 5-pin 
socket. It’s not “stock”, but it looks much 
better! An investigation revealed that if I 
can find an original 2-position speaker 
terminal strip it will also just cover the 
enlarged hole for that (removed) 5-pin 
socket. 

It was time to test the power supply, 
and after bringing it up on a Variac, the 
B+ (C52) measured: 221.6 VDC*at 117 
VAC line (FUNCTION = STANDBY) 
against a schematic value of 225 VDC. 
thes AGdines current -was-:0.32A. 
Switching to AM, I adjusted R40 on the 
rear panel for a “zero” on the carrier level 
meter. It was pretty close prior to 
adjustment. 

I adjusted the ANT TRIM and CAL 
RESET to their mechanical center, 
BAND SELECTOR to 80, and inserted 
a 3710 kHz FT-243 crystal into the SX- 
140’s crystal socket. Turning CAL on, I 
was pleasantly surprised (maybe amazed?) 
to hear that crystal at 3.71 MHz on the 
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dial! 

OK, now, after using Simple Green, 
the SX-140’s chassis was pretty clean by 
anybody’s standard, but I wanted to take 
the next step - polishing it with Wenol 
All-Purpose Metal Polish. I have used 
Wenol for years on a bare chassis w/ 
spectacular results, but NEVER on a 
completed unit, so this was going to be a 
first. Many hours later, and multiple 
applications of Wenol, the SX-140’s 
chassis shined! This was a LOT of work 
using multiple “tricks” and techniques, 
but well worth the effort! 

The controls, tube pins, and switch 
contacts were then cleaned (or sprayed) 
with CAIG Laboratories Inc. DeoxlT 
D5, with the BAND SELECTOR switch 
taking the most time. Each wafer was 
individually cleaned, and the switch 
rotated multiple times to clean each 
contact. The SX-140 was then installed 
in its cabinet using new 6-32 x 3/8" 
binder-head screws. It was time for some 
“listening tests.” 

On Wednesday evening, August 25th, 
I listened to the Westcoast AMI net on 
3.870 MHz. I used the National NC- 
270’s NTS-3B speaker for the listening 
tests. The NTS-3B was upgraded in April 
2009 with a full-range 4-1/2" 15-watt 
Pioneer Electronic Corp. speaker P/N 
A11EC80-54C, so it sounds better than 
your typical “communications quality” 
speaker. In addition, I was switching 
between listening on the Kenwood TS- 
830S and SX-140. Band conditions were 
NOT very good. The best signal heard 
after an hour of listening on the TS-830S 
was peaking at S9. However, during that 
hour, not a thing was heard from the SX- 
140! I used a JAN 3870 FT-243 crystal 
to continuously zero beat 3.870 MHz as 
the ‘140 warmed up, so I knew I was on 
frequency. This is NOT what I expected! 
The ANT TRIM peaked as expected, 
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and I did copy some weak SSB signals. 


prior to the start of the net. After two 
hours operation, the ‘140’s power 
transformer was quite warm to the touch. 

On Sunday, August 29th, I removed 
the SX-140 from its cabinet, connected a 
0.02 pFd ceramic capacitor to the 6U8A/ 
V2A- pin 2 (mixer), and using a Heathkit 
IG-102 RF signal generator set to 
precisely 1650 kHz, I aligned the two IF 
transformers T2 and T3. The alignment 
procedure calls for the use of a non- 
metallic alignment tool, but their slugs 
were way too tight to turn, so I used a 
small metallic screwdriver and the 
alignment didn’t care. Going into this, 
because the 80M calibrations was 
essentially spot-on, I considered the IF 
alignment a “verification only” 
procedure. Oooopsy—I was wrong! The 
IF alignment was way off — not even 
close. My guess is that the IF alignment 
was never done!! However, the top 
adjustments were close, while the bottom 
adjustments were way off? Perhaps the 
previous owner only adjusted the top 
adjustments during the IF alignment? In 
any event, using the FT-243 3870 
calibration crystal, the differences in IF 
gain, before and after, were essentially, 
black vs. white!!! No wonder this radio 
didn’t “hear!” 

So, the “moment of truth.” On 
Wednesday evening, September Ist, | 
once again listened to the Westcoast AMI 
net on 3.870 MHz, and again, I was 
switching between listening on the 
Kenwood TS-830S and Hallicrafters SX- 
140. SUCCESS! The 80M band 
conditions were typical - some QSB and 
QRM from nearby stations. The *140 
heard everything that the -830S heard, 
but there was more clarity from the ‘140 
because of its much wider IF. I was able 
to hear net control Dave, WJ6W, from 
Tarzana, CA, during most of the hour 
long check-in. As with my first ‘140, 
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WJ6W’s relatively strong signal 
was audible over a 20 kHz wide portion 
of the dial. . 

After using this, my third, SX-140, m 
feelings about this radio haven’t changed 
in twenty-six years! Owners and reviewers 
of this radio need to keep the °140’s 
“mission” in perspective — the SX-140 
was intended as an entry-level novice 
receiver and you HAVE to get used to its 
idiosyncrasies. Since most of my time 
used to be spent on CW, I still prefer this 
receiver on CW. The SX-140 is a very 
serviceable Novice CW receiver in the 
absence of strong adjacent signals. But 
having said that, I can easily understand 
why my boyhood friend, WV6RYC, 
traded in his SX-140 for a National NC- 
270! 

Selected Notes and References: 

¢ Operating and Servicing the Halli-Kit 
Model SX-140K Receiver,” the 
Hallicrafters Co., P/N 094-902704B, 
date-coded 661. 
¢ Recent Equipment - SX-140K Receiver,” 
QST, Dec.’61, pgs. 58-60. 
¢ The Hallicrafters Story, 1933-1975, 
Max De Henseler, HB9RS, Antique 
Radio Club of America, Inc., 1991, pgs. 
198-200. . 
° Shortwave Receivers Past e Present”, 
1945-1996, Second Edition, By Fred 
Osterman, 1997, page 140, indicates that 
the SX-140 was available from 1960- 
1965. 
© Communications Receivers, The Vacuum 
Tube Era: 1932-1981”, 3°? EDITION, 
by Raymond S. Moore, 1993, page 51. 
¢ The SX-140 was supplied with an FT- 
243 3500 kHz crystal so that the band- 
edges could be calibrated after assembly. 
That crystal was missing from my third 
SX-140. In addition, an FT-243 1650 
kHz crystal could be purchased to more 
easily align the 1650 kHz IF transformers 
T2 and T3: ER 
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On The Bench 


Some Improvements to 
the Hallicrafters SX-140 


By Phil Legate, ACWOB 


are@reagan.com 


Ties xe 140) was. thesreceiver 
complement (twin) to the Hallicrafters 
HT-40 transmitter. If you ordered the 
twins in the ‘60’s as kits at the same time, 
you could have acomplete Novice station 
for under $200.00. 

I acquired this receiver with its HT-40 
brother at a local Hamfest. The HT-40 
transmitter has since been upgraded 
using the stock power transformer, 
something I usually replace at the onset, 
but decided to go stock with this one. 

The SX-140 is a 5-tube amateur- 
bands-only receiver with two silicon 
diode rectifiers and multi-function 
miniature tubes. When I first turned it 
on, its sensitivity was low and hum was 
present with the volume control fully 
CCW. So I replaced and added some 
components in the power supply. I 
checked all tubes and replaced all but 
the 6BAG IF amp and 6T8A triple diode/ 
triode tube, the detector/ANL/audio 
amplification stage. 

If you would like to follow along with 
the circuit descriptions please download 


the schematic found at this BAMA 
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Internet address: 
http://bama.edebris.com/download/ 
his bleme pase le Of Oe SEs 
902430E_ Hallicrafters SX-40 
Operation And Service Instructions 


Sep1968.pdf. 


[Editor’s Note: Pete at Manualman.com 
has high quality paper copies of the 
manuals for the SX-140 and SX-140k.] 

This receiver appeared to be a factory- 
wired unit except for the rewiring of the 
antenna tuning circuit to be described 
below. I sprayed all contacts with 
“CircuitFlush” and lubed contacts with 
the Caig contact cleaner. 

The Power Supply 

The power supply is a full-wave voltage 
doubler with a 10 ohm surge resistor 
before the rectifier diodes. I replaced the 
40-pF, 150-volt electrolytics C52 and 
C53 with 47-pF, 160-volt types, and C54 
with 47-nF ,250 volt cap. I checked the 
original silicon diodes and they were in 
good shape so I kept them pending the 
final outcome. 

I found the background hum was 
lowered but still objectionable so a 33- 
uF, 350-volt electrolytic was added to the 
junction of R46 and CR2 and ground. 
That cured the hum problem. The high 
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voltage that feeds the audio output stage 


is 227 volts and the lower voltage rail to 
the right of R46 is 187 volts. At C54, I 
added a 0.01-pF, 500-volt ceramic 
capacitor to ground at the terminal strip 
where C54 is located to remove some RF 
that was floating on the low voltage rail. 

Now on to the RF sections. 
Tweaking the 1.650 MHz IF and RF 

The manual has a somewhat circuitous 
way of peaking the IF cans. The “140” 
came with a 3.5 MHz crystal for 
calibration but I think I found a better 
and more direct way. 

I shorted pin 8 of V2B to ground to 
disable the oscillator. I also shorted the 
antenna connector input post. | 
connected my Agilent signal generator to 
pin 2 of V2A in the high-impedance 
mode at 1.650 MHz. I did use the S- 
meter for peaking as was also confirmed 
by the DMM meter in AC mode across 
the speaker. The adjustments needed were 
minor, not bad for a 60-year-old-receiver. 

I then un-shorted V2B pin 8 and the 
antenna input. But before I could do any 
adjustments, I found the R2-C2 string 
was connected directly to the antenna 
post, which essentially bypassed the 
antenna tuning stage and the antenna 
trimmer, making both ineffective. After 
correcting this modification mistake by 
the previous owner, the sensitivity 
increased two-fold. I then used the 
manual’s procedure for tuning the 
oscillator and the RF coils, and the 
tracking and sensitivity was improved. 
The antenna trimmer is very effective in 
this design. 

You can receive CW and SSB by judicial 
adjustments of R17 (the selectivity/BFO 
control) and the RF Gain control R4, 
and carefully tuning onto the QSO. After 
the tune-up procedure, I was listening to 
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40 meter and 80 meter AM and SSB 
QSOs in the basement on a 20-foot- ve 
horizontal long wire. 

In the BFO mode the suppressor grid 
voltage is biased via R21, R19 and R17 
such that the V3 stage oscillates, an 
economical but effective way to “BFO.” 
I wanted more stabilization of the 
selectivity/BFO system so I added an 82- 
volt, 5-watt Zener across V3’s C19, and 
changed R20 to a 2-watt, metal-film 
resistor. This stabilizes the screen voltage 
when you need the BFO or Sey 
function. 

On this receiver, setting the RF Gain 
control to about 75% CW and the 
Selectivity/BFO control to about 80% 
CW allowed me to tune any CW or SSB 
QSO. On my Beverage antenna, this 
little guy competes very well with my S- 
108. 

I usually prefer faster attack-release 
timing from the AVC rail but the AVC 
timing seemed about right, undoubtedly 
assisted by the positive biasing due to 
R42 and the voltage developed at the 
cathode of the V5B stage. If you do want 
a faster AVC, change C23 to a 0.05 pF 
ceramic. 

Audio Improvements 

C26 was increased to 0.005 pF and 
C49 was increased to 22 pF to expand 
the audio response, which is essentially 
flat now from 50 Hzto 5 kHz. The upper 
limit is bounded by the passband of the 
TF. 

Hallicrafters “did right” for the Novice 
on a strict budget, and what Novice at 
the time was not pooling his allowance 
and yard care funds for the “ultimate” 
combination? 
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Homebrew 
Showcase 


The JBR-11 
A Homebrew HEF 
Receiver 


The Homebrew Showcase is a column intended for builders to share their 
projects in ER. We would like to encourage readers to send in photos and 
descriptions of their projects! 


By C.L. “Mitch” Mitchell, KOPNP 
Princeton, IN 
rsql4adam1@hotmail.com 


Background 

In early 2011 I was looking over my 
equipment stock, which is mostly 
boatanchors, and wondering what to do 
next. Following up on this consisted of 
looking over many old references from 
the later 1940s through the mid ‘60s. I 
found many articles on construction of 
rigs and noticed that there were many 
great receivers homebrewed over this 
time. This got me to thinking that maybe 
it was time to build a superheterodyne 
receiver. 

Looking over the junk box, which is a 
goodly portion of the basement, further 
enhanced this thought. So, I decided to 
try to build one out of on-hand parts. I 
realized that I might have to purchase a 
small part here and there if I could not 
make do with those I had, but wanted to 
keep this to an absolute minimum. Thus 
was born the idea of the “Junk Box 
Receiver, Model 2011 (JBR-11).” 
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Design 

Let’s face it; there are only so many 
ways to build an oscillator, mixer, 
amplifier, etc. Looking at the stock on 
hand, I had a 250 kHz IF deck/module 
from a military AN/ARC-38A that I had 
purchased mainly because of the Collins 
filters it contained. This was the version 
modified by RCA to add USB, about 
1961 contract date. Considering the 
lowest frequency IF transformers I had 
were 455 kHz, this appeared to be the 
way to go. Add to that the fact that this 
makes one of the harder parts of the 
construction simpler and alignment much 
simpler. I used an old homebrewed power 
supply which only required adding a 150 
volt regulated output to its 250 volt 
normal HV output. 

I put a few schematics on paper and 
dug out the calculator (the slide rule 
being too fuzzy in the brain now) to 
make the tuned circuits work with my 
variable capacitors, most of which were 
originally in AM broadcast receivers. 
Since I didn’t havea chassis to use initially, 


the RF deck which originally consisted of 
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250 KHZ 
RF IN 


5749/6BA6W 


FIRST FIXED 
I.F. WIDE 


COLLINS 
"WIDE" 
FILTER 


5749/6BA6W 


COLLINS 
“NARROW" 
FILTER 


FIRST FIXED 
I.F. NARROW 


AN/ARC-38A IF MODULE BASIC FUNCTIONS 


1/2 5814A (12AU7) 1/2 5814A (12AU7) 


5749/6BA6W 


1.F. CATHODE 


SECOND FIXED 
LE: FOLLOWER 


THIRD FIXED 
LF. 


; AM 
NOISE LIMITER 
TAVC DETECTOR 


5726/6AL5W 2 X 1N198 


AM AUDIO OUT 


IF Block Diagram 


the local oscillator and mixer was built 
on a piece of aluminum as was the AF 
deck. 

The biggest issue I had was finding 
information on the ARC-38A IF deck. 
After requesting assistance on the 
AMFone site, Ray Fantini (KA3EKH) 
kindly furnished me with a schematic 
and assistance via e-mails. It was also 
obvious that I would have to fabricate a 
socket for the IF deck. A pin-out for the 
IF deck is shown; in case anyone else has 
the same issues. The filament connections 
initially appeared to be an issue, but 
study of the schematics shows that they 
can be configured at the module plug to 
used 6.3 VAC. Due to the way that they 
are connected internally, I decided to use 
a filament voltage feed without one side 
at ground potential to keep from 
interfering with the internal bypassing 
and apparent ballast resistor (R930) off 
the ANL/AVC tube. See the diagram 
showing the filament circuit connections. 

The module consists of two amplifiers 
(designated first fixed IF amplifiers) 
which are selected individually for the 
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emission/bandwidth required. Selection 
is by grounding one of their cathodes, 
both of which are available at the module 
plug. (Think old Motorola, like 
T43GGV, multiple-channel FM rigs.) 
Their frequencies are determined by the 
Collins filter in each of their control grid 
circuits. Both use the same plate tuned 


circuit at 247 kHz in the ARC-38. These 
JBR-11 FILAMENTS 


P-901 PIN 
NUMBER 
SHOWN 


6.3 VAC 
NOT GROUNDED 


Filament Pin-Out Diagram 
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AN/ARC-38A IF MODULE 
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are followed by an amplifier (designated 
second fixed IF amplifier) whose plate 
tuned circuit is 253 kHz in the ARC-38. 
This amplifier is enabled by grounding 
its cathode as done for the preceding 
amplifier. I have no data to indicate that 
these frequencies were changed in the 
ARC-38A version. This drives an 
amplifier (designated third fixed IF 
amplifier) with untuned plate driving a 
cathode follower. A miniature coaxial 
cable capacitively coupled to the cathode 
follower grid enables USB signals to the 
SSB demodulator, which is located in 
another part of the radio. AM detection 
is by 1N198 germanium diodes and is 
fed externally to audio circuits via the 
module plug. Also included are noise 
limiter and AGC circuits. AGC voltage is 
available at the module plug for external 


use. See the diagram for the pin-out of 
the module (P-901). 

So, I ended up with a GBE6 mixer, 6C4 
local oscillator, anda 6C4 driving a6AQ5 
AF amplifier. When alignment was 
started, I got tired to using a VI'VM all 
the time, so added a 6C4 AGC amplifier 
for an available 5-mA Link meter as a 
tuning meter. This is a simple version, 
obviously, of an un-calibrated S-meter. 
After testing the receiver ona real antenna, 
found that I needed a little more gain and 
a little better front-end selectivity. This 
resulted in the addition of a GBAG RF 
amplifier on the original RF deck. Note 
that the AGC is only used in my receiver 
in the IF section. The RF amplifier has a 
manual gain control. 

The USB filter is 2.85 kHz wide at 
251.5 kHz center frequency. Since it was 


AVC 
OUT 
F2 F2 Fi 
NOTE: PINS 1° 
47, 18, 19, 20 
ARE LARGER ~ is ~ 
THAN THE f 
OTHERS. : ‘ ‘ “ 
Aa FPO Seg 
AUDIO VDC 
OUT 
GROUND GROUND 
TOENABLE TO ENABLE 
AM USB 


AN/ARC-38A IF MODULE PIN-OUTS 


GROUND 
REIN - B+ TO 
° MIXER PLATE 
NOTE: ALL F1'S ARE 
CONNECTED TOGETHER 
AND ALL F2’S ARE 
e = GROUND  GonNECTED TOGETHER 
TO USE 6 V FILAMENT 
. SUPPLY. 
GROUND TO 
ENABLE 2ND 
IF AMPLIFIER 


The P-901 pin-out diagram is described in the text. 


44 Electric Radio #388 


Nov./Dec. 2021 


there, I decided to make it my “narrow” 
AM filter. After looking at multiple 
probabilities for moving the local 
oscillator up 1.5 kHz and finding none 
that worked well I decided to leave it 
alone, since it was stable as built. To use 
the USB filter, I just tune the receiver to 
compensate. The AM filter is 8.5 kHz 
wide at 250 kHz. Filter data is per the 
Collins filter catalogue dated March 
1964. 

I did not measure the initial frequency 
drift at turn-on as I do not have the assets 
now to measure it accurately. After about 
15 minute warm-up time (30 minutes if 
the basement is colder than normal), the 
receiver is as stable as my 75S-1. 

The control circuits came last and they 
were designed to work with my station's 
control system (and to replace the clip 
leads). 

The non-electronic portion of the 
project was probably more difficult than 
the electronic portion. This was the 
chassis. Since I had no chassis in any 
decent enough shape to use, logic and 
frugality pointed to a homebrew chassis. 
Since I have some aluminum sheet stock, 
mostly consisting of old street signs, it 
was decided to build the chassis using 
this and aluminum angle and C-channel. 

Construction 

As noted above, the RF and AF decks 
were built on scraps of street sign 
aluminum. If you have not used this 
before I would advise you to play with 
some scrap pieces until you get used to it. 
It is 0.080" thick or thicker for the large 
signs. I could-not find what alloy was 
used, but it is much stronger and bend- 
resistant than the normal softer aluminum 
I was used to using. Do not try to use hole 
punches unless you have some designed 
for heavier duty work than the normal 
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aluminum chassis. I found this out the 
hard way early on by breaking my 7-pin 
miniature tube socket punch. Good 
quality hole saws in a drill press do a fine 
job cutting tube socket and other holes. 
If you have not worked with hole saws in 
this type of construction, make sure that 
the piece of aluminum being drilled is 
well secured. I use my small drill press on 
low speed. A spinning piece of metal, 
obviously, makes for bad trauma on the 
body. 

For the main chassis, the 12" x 18" 
information signs, such as “No Parking,” 
are excellent. You may need to work 
around the two holes in the sign. For the 
sides of the chassis, 2" C-channel works 
really well when that is all the depth 
needed under the chassis. The front panel 
is made from the same material as the 
main chassis. For projects needing more 
under the chassis vertical space, you can 
use aluminum angle and the same 
aluminum flat stock to make the sides the 
size you need. 

I have always liked the looks of the 
National dials, but did not have one to 
use. Therefore, one was made using 
stacked % “ wide aluminum strips for the 
sides and top and 42” wide strips for the 
bottom, an aluminum cover, and a piece 
of Plexiglas for the window. I did have a 
roughly 6:1 vernier drive available, so 
that was added to the dial assembly. The 
pointer is a piece of Plexiglas with a line 
scribed along its length and filled in with 
permanent marker to make it easier to 
see. The dial face is paper, printed from 
a file I downloaded some time back; 
don’t remember from where. The sides 
of the dial were attached to the front 
panel with countersink head screws so 
the cover could be removable. Likewise, 
the window is attached with screws to the 
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cover. Lighting is provided by two # 47. 
bulbs through holes in the panel with 
their sockets supported by a bracket 
consisting of aluminum angle and flat 
stock. 

Since I did not have a socket for the IF 
deck module, and the possibility of 
finding one was nil, I mounted the module 
ona piece ofaluminum witha rectangular 
clearance hole for the pins and fastened it 
to the aluminum using the two original 
screws which secured it in the ARC-38A 
when plugged in. Since I had a few wafer 
tube sockets in varying states of disrepair, 
I took the pin connectors out of the 
sockets and used them as connectors for 
the individual pins of the IF deck module. 
7 or 9-pin miniature socket pin 
connectors fit the smaller of the pins and 
octal fit the larger pins. These were 
individually insulated with heat shrink 
tubing just in case and wired to a terminal 
strip to use as a Circuit connecting point. 

I considered using BNC connectors 
for the RF wiring, since I wanted to make 
it easier to add converters in the future. 
However, my stock of these is small and 
I hated to use them at the frequencies 
involved. Since Collins makes use of 
ceramic insulated phono sockets, and 
considering I have a number of them in 


L1: 9 T #24 enameled on 2” CPVC 
pipe 
L2: 31 T # 24 enameled on same form 
as L1, spaced 1/8" from L3 (11 mH) 
L3: 9 T #24 enameled on #2” CPVC 
pipe 
L4: 31 T # 24 enameled on same form 
as L3, spaced 1/8" from L3 (11 mH) 
L5: 18 T # 24 enameled on 12” CPVC 
pipe, 7/16" long (6.7 mH) 
L6G: 3 T # 24 enameled on same form 
as L5 

Coil Winding Data 
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stock, they were used without problems. 

CPVC pipe was used as coil forms for 
the same reason; I had it available. Half 
inch CPVC has an outside diameter of 
roughly 5/8 inch. Also, since there are a 
number of fittings readily available for 
this pipe, making mounts for the coils 
was easy. 

I wanted a black crinkle finish for the 
front panel, so went looking for paint. 
After some research on the AMFone site 
and other places, I found two paints that 
should work. The only one available 
locally was the VHT SP201 black wrinkle 
(can says “Wrinkle Plus” on the front) 
which I found at a local auto parts store. 
After some experimentation, it was found 
that heating the piece of aluminum to be 
painted with a heat gun on high (1200 
watt setting) and immediately spraying it 
worked somewhat. To finish the job, I 
went back over the piece with the heat 
eun shortly after spraying it. The results 
look reasonably close to the old rigs that 
I have seen. 

Future Plans 

As time allows, add crystal controlled 
converters using the 80 meters as a tunable 
first IF and power and antenna switching. 
Also, add a BFO and a squelch circuit to 
make it a little quieter in the shack while 
monitoring for activity. Labeling of 
controls is still in the “how do I want to 
do this” state. The issue now is my health 
vs. location of the workbench. Given my 
present medical conditions, I doubt that 
these will happen. 

Lessons Learned 

The mind set on a project like this is: 
Improvise, Adapt, Overcome. The Army 
taught me this many years ago and I have 
found it to be sound advice. Use what 
you have as our predecessors have done 
for years. If you have a part that is 
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electrically what is needed and it is not, 
within reason, physically the item that 
you would use for a commercial look, 
figure out a way to make it fit. An example 
of this is the use of APC-style variable 
capacitors in place of trimmers. 

Build what you want or need. Build it 
the way that it works for you. 

You will note that I did not remove the 
reflective coating and lettering from the 
aluminum sign I used for the main chassis 
of the receiver. This is because it was cold 
weather and I did not feel like going 
outside to sand it off. Removing the 
reflective coating on the lettered side of 
the signs is easily done using a Zirconia 
60 grit flap sanding disk on a small angle 
grinder. I would advise that this be done 
outside so that you do not have to breathe 
the dust. I also highly advise that you 


wear at the least a dust mask like is used 
when doing automotive body work; 
higher filtration like N-95 if you have 
them. Likewise I would suggest long- 
sleeved shirts. Make sure you don’t bring 
the dust in the house with you on your 
clothes as best you can. I cannot find any 
of the reflective substances in any of my 
Hazardous Materials references, so | 
cannot provide hard data, but the 
aluminum oxide which comes off during 
its removal cannot be good for the lungs. 
Besides, removing the reflective coating 
and lettering is a personal preference, not 
a requirement. Also, remember that most 
of these coatings and letters tend to be 
electrical insulators. 


EM 


But...someone 

said in ER that I! 

should use 
an 807! 
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AM Carrier Net: Sunday Mornings, 8:30AM local Eastern time, 3835 kc. QSX W2DAP, Friendly Format 

Antique Wireless Association AM Net: Sunday 1600 during EST, 3835 kc; Sunday 1800 during DST, 3835. QSX Joe, 
W3GMS 

Arizona AM Nets: Sat & Sun: 160M 1885 kc @ Sunrise. 75M 3855 kc @ 6 AM MST. 40M 7293 kc 10 AM MST. 6M 
50.4 Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST 

Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 kc. Check 80M Winter ia 
40 Summer Nights, 20 and 30 Meters Day, Informal Nightly Net about 0200-0400Z 

California Vintage SSB Net: Sun. Mornings @ 8AM PST on 3860+ 

Colorado Morning Net: Informal AMers on 3875 kc Daily, Mornings Only at 6:00 AM MT QSX K@OJ. Also 
try Sunday morning at 6:00AM MT on 3885. 

Collins Collectors Association Nets: Sunday 14.263 Mc @ 2000Z. SSB nets Tue.& Fri. 3775 kHz, 8:30 - 10:00 PM CT. 
Fridays 3895 kHz PM PT. The CCA First-Wednesday AM Night: check + 3880 kHz at 6 - 8 PM in the East, 7 PM Central 
8 PM Mountain and Pacific Time Zones | 

Drake Technical Net: Sunday 7238 kc, 4PM Eastern. QSX Jeff (WA8SAJ), Mark (WBOIQK), Doug (W9IDCQ), Bob (W4WTO), 
Evan (K9SQG) Drake Users Net: Check 3865 kc, Tue. Nights @ 8 PM ET. QSX Evan (K9SQG) Drake WestCoast Net: 
3895 kc +QRM, Thursdays at 8:00 PM Pacific Time 

DX-60 Net: Meets on 3880 kc @ 0800 AM, ET on Sun. QSX Steve, W8TOW 

Eastern AM Swap Net: Thu. Evenings on 3885 kc @7:30 PM ET. Net is for exchange of AM related equipment only. 
Florida AM Group: Sunday Morning Roundtable 3885 kc, 6:30AM Eastern Time, with 6AM Eastern Time pre-net. 
Fort Wayne Area 6-Meter AM Net: Meets nightly @ 8 PM Local ET 50.580 Mc. Modes: Tues: SSB, Wed. FM, Thurs, AM. 
Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 

Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op W6LRG, Don 

K6HQI Memorial 20 Meter Net: Now meeting Only Wed, 5PM PT, 14.330 Mc. Listen for Clark (KE7TRP in AZ) and 
KB3RHR in PA. Many newer AM’ers have found this net! " 

Vintage Radio Brass Pounders Net: Saturdays @9 AM ET on 7092 kc. QSX op Ron (W8KYD) or Jeff (K3KYR) 
Midwest Classic Radio Net: Sat. Mornings 7:30 AM, CT, on 3885 kc. Only AM checkins. Swap/sale, hamfest info, tech info. 
QSX John, K9KEU. For info email N9)CQX@hotmail.com 

Mighty Elmac Net: Wed. @8PM ET (not the first Wed., reserved for CCA AM Net), 3880 kc. QSX: Rex WA6GYC 
MOKAM AM’ers: 1500Z Mon. thru Fri. on 3885 kc. A ragchew net open to all interested in old equipment. 

Northwest AM Net: AM daily 3870 kc 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun., Wed. @8:00 PM. 2M 
Tues. and Thurs. @ 8:00 PM on 144.4 Mc. 

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 ke. 

Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. 

Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 kc +QRM. Net Control Operator Rotates. 
Philadelphia Area 6 Meter AM Net: Every Wednesday night 9PM, about 50.400. QSX Steve, K3ALV 

Southeast AM Radio Club: Tue. Evening Swap, 3885 @7:30 ET/6:30 CT. QSX op Andy (WA4KCY), Sam (KF4TXQ), Wayne 
(WB4WB). SAMRC also for Sun. Morning Coffee Club Net, 3885 @ 7:30 ET, 6:30 CT. 

Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM 0n 50.4 Mc. QSX op is Will (AA6DD) 

Swan: User’s Net Sun 2100z 14.293Mc +QRM. Op Rotates: Bill (W4WHW), Jay (WBOMWL), Duncan (WDS5IKY), 
Jack (KGSGP), Steve (W4ASM). Tech Nets: Wed 1700ET 14.293Mc. Op Jack (KGS5GP) Sat 1400ET, 7.235Mc. Op 
Stu (K4BOV), Bill (W4W4W 

Texoma Trader’s Net: Sat. Morning 8:00AM CT 3890 kc, AM & Vintage Equip. Swap Net 


Vintage Radio Brass Pounders Net: Saturdays @9 AM ET 0n 7092 kc. QSX op Gary (W8KM) or Carl (W2IQK) 
Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. Net Control Rotates, QSX Lynn (K5LYN), Andy 
(WBO@SNF) or Al (W8UT), Roger (KD7HH), and Mike (N6CMY) 

West Coast AMI Net: 3870 kc Wed 7PM PST 8PM PDST. Early Check-ins: Skip (K6LGL) 6PM PST 7PM PDST. Net 
control rotates: Brian (NI6Q), George (WA6HCX), Sharon (K6IRD), Steve (KF6SYD), Vic (K6IC) 

Westcoast Military Radio Collectors Net: Sat. 6:00PM PT, 3985 ke + QRM. QSX Dennis, KD6TKX. www.mrcgwest.org 
West Coast Vintage Military Radio Net: Sunday at 8 AM local Pacific Time, 3974 kc AM 

Wireless Set No. 19 Net: Second Sun. 7270 kc (+25 Kc) @ 1800Z. Alternate 3760 kc, +25 kc. QSX Dave (VA3ORP) 
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CLASSIFIEDS 


| Advertising Information: Please Read 
Ads received AFTER the deadline will be held for 
the NEXT issue. 


|| How to SubmitAds: WEGREATLY ENCOURAGE ALLADS TOBE 
SENT BY EMAIL. Ads are printed the way they are received. If an ad 
must be sent by regular mail, neatly print or type the information so it 
is LEGIBLE. Ads that are not legible will not be included. We are not 
responsible for ads sent by mail that are lost by the postal system, ads 
that are not legible, or that arrive after the deadline! Not all readers use 
email, so include phone numbers if a response is desired. 


Do not mail ads a week before deadline and expect them to | 
show up the following month. 


Ads run ONE month UNLESS CLEARLY STATED otherwise. 


monthly, directly below where it says “Deadline.” Email is prefered for 
receiving ads. Please email for the display ad rates, they are different 


from regular classified ads. 


How to Count Words: The words “FOR SALE” or “WANTED” and 
all of your contact information counts as 7 words total no matter how 
many real words there may be. Contact information is: Your name, 
address, phone, email, etc. Then, 20 minus 7 equals 13 words remaining 
for the description. Hyphenated and slashed words/numbers count as 
2 words. 


Subscribers receive 1 free 20-word ad per month. Extra words 
are 20 cents. Please count the words in your ad as above. If you 
are over 20 words, send payment for the extra words at 20 cents 
for each word by check or money order in the mail, or via PayPal. 


Non-subscribers: No Free Words, Ads must be prepaid. $15.00 minimum 
for each ad up to 20 words. Each additional word is $1.00. 
Electric Radio 
PO Box 242, Bailey, Colorado 80421-0242 
Ray@ERmag.com (Emailed ads are preferred.) 


@-DEADLINE for Jan/Feb, 2022 is Monday, Dec. 20! 
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on the BFO. 


MANUALS FOR SALE Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or best- email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52 and 
TR40M tubes. John H. Walker Jr., 13406 


SSB Adapters from Treetop Circuits 
© Available for Collins 51J3/4, R-388, R-390(A), 75A2/3, Hammarlund SP-600 
¢ Installed in Receiver and Powered By Receiver 

° Control functions, look, and feel are unchanged. Adapter is activated when you turn 


¢ SSB performance is greatly improved. 
We recommend you visit www.treetopcircuits.com for complete manuals. 


Email: radio@treetopcircuits.com Phone: 613-449-7931 


FOR SALE: DRAKE 2-NT Transmitter. 80- 
10 M, CW, 100 watts. Very nice 
cosmetically and works. $150. Mark, 
WOPXM, mhmcke @ gmail.com, 303-278- 
3908 


FOR SALE: Johnson Viking 275 watt 
Matchbox Model 250-23, $150 plus 
shipping. Ed, N5BFW, 
ecuevas @juno.com 


FOR SALE: Receivers - BC-224, (2) CG- 


W. 128th Terr., Overland Park, KS 66213. 
PH: 913-568-7057, E-Mail: 
jwalkr83 @ gmail.com 


46115 & CW-46048D (with D, L and N 
Coils). BC-221 Frequency Meter, ZA-1 
Spares Kit including instrument. Bob, 
N@ER, Radiohead67 @ ameritech.net 


W5SWL Electronics 
Premium Quality 


RF Connectors 
Order Direct! 


—— Wide Selection of Connectors 

eUHF &N eMC MCX & MMCX_s * Reverse Polarity 
¢BNC & SMA eQMASMB &SMC_ e¢RF Adapters 

¢ Mini-UHF & FME e DIN & Low PIM e Bulkheads 
eTNC&C | 


And Much More! — 


e Dave’s Hobby Shop by WSSWL_s ® RF & Technical Parts 
e Ham Radio Gadgets ¢ New & Surplus Materials 


Order at www.W5SWL.com _- . 


Ships Fast From The Arkansas River Valley 
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NEW EXPANDED THIRD EDITION 


A GUIDE TO THE 


AMATEUR RADIO PRODUCTS 


CHUCK PENSON, WA7ZZE 


“A major revision... much more detail... 
scrubbed for accuracy... will definitely 
have a place on my reference shelf!” 


— Chas Gilmore, W8IAI, Heath Company 
Executive Vice President and General Manager (Ret.) 


(/) Morethan 300 products 


(/ ) More than 1,000 photos 
and diagrams 


(W) 426 pages 
(/) 14chapters 


Santa Claus 
Tell Old Nick you 


want a Headset. 


Whether you are an amateur or a reg- 
ular operator, you'll slap yourself on 
the back if you get a Brandes—the 


wonderful MATCHED-TONE Re- 
ceivers. 


Brandes Headsets “get everything” ; 
under all conditions; often when oth- 
ers fail. Give yourself the best. 


Send sc for catalog G—now, in time to get 
ahead of the Christmas rush. 


: WRITE FOR OUR 
: Dealers PROPOSITION 


C. BRANDES, Inc.*"R233"89"** 


atched-Tone | 
EADSETS 
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WANTED 


Ham Radio, Vintage Audio 


and Tubes 


Based out of Nevada, we travel the 


Western United States buying sur- 


plus equipment. We buy vintage 


and modern ham gear, as well as 


high fidelity audio and tubes! 


Ham Gear 
Tubes 
Military Equip 
Boat Anchors 
Manuals 


Components 


Vintage Audio 
Large Speakers 
Telephone Equip | 


Old Computers 


Test Equip 


a. ahd more! 


Call or emall for info... 
1-866-988-0073 


KG /LOV@hamandhifi.com 
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The Collins 75A-4 Handbook 
This is a newly revised and expanded 239 page bound book, professionally printed with 
a soft cover, and having all the factory service bulletins from the Collins Radio Company, 
and Collins Addendum info not in the service bulletins. It Includes all-new articles never 
published in Electric Radio, plus all thirty-three 75A-4 articles printed in Electric Radio 
since 1989, some of which are out-of-print in the back issues. Many pages are now in full 
color. This expanded version highlights the history and development of the 75A-series 
of receivers that began in 1946 at the Collins Radio Company, eventually leading to the 
famous Collins 75A-4 receiver, as documented in many articles over the years in Electric 
Radio magazine. These articles discuss the background that lead to the 75A-4 with 
interviews from legendary radio engineers such as Gene Senti and Roy Olson (the A-Line 
designer). These engineers are no longer with us. It has all the articles in CQ, Ham Radio, 
and QST over the last 50+ years. A special section explains the cathode-coupled, dual- 
triode receiver mixer, commonly called a “Pullen mixer,” with information on its 
designer, Keats Pullen, showing his original mixer documents. Another special section 
details component identification in the 75A-4 so that repairs can be made efficiently. 
-Itincludesa rare Collins document from 1957, TM-303-9, Production Test Procedure 
for 75A-4 Amateur Receiver by George Stevens, WOATA, a retired Collins test engineer, 
plus all-new articles never published in Electric Radio. 
See the ER Bookstore for ordering information! 
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Ham-band FT-243 
on popular frequencies 


Crystals 


FOR SALE: Johnson 500 $1250.00, 
Johnson Desk (No Desk) with Johnson 
Ranger driver $2495.00, National NC-2- 
40D with speaker. $ 125. All in working 
good condition. Bob, KSQEP, 760-807- 
4222 


FOR SALE: ARN-59 DF set: R836/ARN 
with spline tuning cable, AT-780 antenna 
under glass, receiver control box C-59 
(with large NOS connector), azimuth 
indicator |ID-637, anda DY-150 dynamotor 
(with NOS connector). Have repro manual 
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AF4K Crystals is Back! 


In-stock crystals for vintage equipment, 
homebrew projects, restorations, and repairs. 


www.af4k-crystals.com 


100 kHz 
Calibrator Crystals | 


Works With Nearly Any Receiver Or PopularTransceiver 
Connects To The VFO « Many Radios Pre-programmed 
THIS IS NOT A VFO ¢ IT IS A DIGITAL READOUT 
Order @ kk4pk.com $140.00 + $15 S/H Custom Cables Extra 


Crystal Sockets 


ih Replace 
===, | Xtalsin 
= Drake 
Collins 


Yaesu, etc 
: San 


| 


11-523-10. Make me an offer; please call 
Ray at ER, 720-924-0171 or via emai, 
Ray @ERmag.com. 

FOR SALE: Restoration Labels for vintage 
gear. Https//:www.linearamplifier.info . 
Use ERMAG for a 10% discount. 
Sales @linearamplifier.info 
ANNOUNCEMENT: AF4K Crystals is back 
in business! Steve WD8DAS is now 
supplying ready-to-use radio crystals in 
FT-243, HC-6, and other holder types. 
Visit the website http://www.af4k- 
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EZ Hang Antennas is now part of NI4L Antennas & 
Electronics, LLC! 


In addition to the traditional EZ Hang Square 
Shot kit, now the Hyper EZ Hang Kit and the EZ 
Hang Euro Kit are available. N14L also offers many 
types of antennas, baluns and antenna accessories, 
plus many radio accessories such as radios, 
capacitors, and solar equipment. The EZ Hang 
square shot will clear a 100-foot tree with ease. EZ 
Hang kit is $99.95 + shipping. The EZ Hang comes 


with a one year limited warranty. 


NI4L Antennas and Electronics 


The new web site is www.NI4L.com and it is 


3861 Mount Olive Church Rd. 
Moravian Falls, NC 


well worth a visit to see the entire line of equipment, 


28654 
Call Today! 


especially practical antenna designs! 


828-738-6445 | 


crystals.com/ 


FOR SALE: eighty HC 33-U ,5 Mhzcrystals, 
make offer, pancom1 @ aol.com thank you 
73s konrad WZ4S 


FOR SALE: Old Zenith Transoceanic 
Radios, 1950s and 1960s, Different 
models, working, $150 each. Call Roger 
on 804-642-2076 or write POB 224, 
Gloucester Point, VA 23062 


FOR SALE: Old transistor radios, bargain 
priced, satisfaction guaranteed. Call or 
write for free list. Roger Simmons, PO Box 
224, Gloucester Point, VA 23062 804- 
642-2076 


FOR SALE: Buy, Sell, Trade amateur 
equipment manuals: Gonset, Johnson, 
Heathkit, EICO, B&W, Globe/WRL, 
Collins, Clegg, Knight, Lafayette, National, 
RME, others. NI4Q, POB 690098, Orlando, 
al 32869. 407-351-5536. 
ni4q @juno.com 


Hayseed Hamfest LLC 
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Cedar Rapids, lowa 


CAN CAPACITORS F 


can-caps.com 


FOR SALE: Visit the W1BCC boat anchor 
boneyard on QRZ. Parts or projects. 
Brad @Councilman.com 


FOR SALE: Valiant & Ranger VFO dials 
$21.95, Ranger long bolts (3) $19.95, 
Valiant long bolts (4) $23.95, plus 
shipping. K1TLI, 508-965-7400, 
www.johnsonradioresto.com 


FOR SALE: Southeast Gulf Coast: Good 
condition Tube Era Transmitters & 
Amplifiers by C.E., Collins, Hallicrafters, 
Heath ready to pick up for any fair offer. 
See my QRZ page: https://www.qrz.com/ 
db/W5JV Doug Hensley, 5678 College 
Drive, Baton Rouge, LA 70806 
W5JV @hotmail.com 

FOR SALE: SSB Adapters for Collins 51J, 
R388, 75A, R390, Hammarlund SP600 
series receivers. 613-449- 
7931. www.treetopcircuits.com 


radio @treetopcircuits.com 
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FOR SALE: VINTAGE ALPHA AMPLIFIER 
OWNERS! New replacement front panels 
and covers for Alpha 76A, 78, 374A, 77Sx 
and PEDX: Available from 
www.islandamplifier.com or contact John 
Stanford, KF6l, directly at 
wb8svn@gmail.com or 714-412-7399 


FOR SALE: HF Radio interfering with your 
phones? Try these plug and play filters. 
1st for $4, others $3 each plus shipping. 
Brian Harris WA5UEK 
cosmophone @ yahoo.com 


FOR SALE: Heathkit Book: Classic 
Heathkit Electronic Test Equipment by 
Jeff Tranter. $19.95 from lulu.com and 
amazon.com 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N900, WEB: 


Please Note: ZIM Electronics Inrush Current Limiters 


All of the inrush limiters have been sold and the product has been discontinued. 
This is because of the unavailability of accurate analog panel meters combned 
with large component price increases. 


www.radiolabworks.com/products or 
phone 262-358-0266 


SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. - 609-425-8651 
bill.riches @ verizon.net 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
WANTED: Back and bottom covers for a 
Hallicrafters S-38 receiver. Bob, KBHHP 
rescas @ hotmail 


WANTED: Any condition “Western Electric” 
tube audio amps, speakers, parts, 
vacuum tubes. Toshi Yamada, 7107 175th 
PL SW, Edmonds, WA 98026 
ja1ftc @ hotmail.com 


For photos and history of Chatham Radio, WCC, “ The World’s Greatest Coastal 
Station,” see www.WCCARA.com, by the WCC Amateur Radio Association. 


Series | « Disk ] 
R.L. Drake Co. 


System 


Requirements: 
Any computer with 
E Adobe Acrahot Reader®. 
<7 _Performance will vary 

depending on speed of 


the computer, 


Drake Manuals on CD 
The R.L. Drake manuals that were 


compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now all of your Drake service 
information can be in one place and you 
won't have to worry about not having a 
manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 

www.ERmag.com 
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WANTED: Relay forthe Central Electronics 
20A transmitter. Mine has an open coil. 
Rick Dupree NN2K 607-206-5666 
nn2k51@gmail.com 


WANTED: Hallicrafters SX-99 S meter 
working or non-working. K4PU @arrl.net 
or 404-591-9064 


WANTED: Manuals and information for 
the AN/GRC-66 tropo scatter microwave 
equipement from the ‘60s.Reliving my 
Army days! Mike W3MCH 
mhutnick @ ptd.net 


WANTED: Help!! ETO Alpha 86 warms up; 
won't transmit. Display shows 2.2 kV, not 
3 kV. Can you help? 
db_ cunningham @ hotmail.com 


WANTED: Tube Type CB Radios for my 10 
Meter Conversion Projects. Ed, WA7DAX, 
529 E. Moss Creek Dr, Salt Lake City, UT 
84107 801-598-9217 


WANTED: NATIONAL HRO-600 manuals, 
plug-ins, radios, parts, drawings, 
schematics. Al Royce 951-734-0623 
oscar873 @aol.com 


WANTED: Usable working Hammarlund 
HQ-170. Herb, K9GTB, 1727 S. Rodgers 
Ave, Alton IL 62002 


WANTED: Archer Globe Patrol 
regenerative receiver. TUBE VERSION 
ONLY! State condition and price. Rick 
Tenney 84 Branch Turnpike Unit #64 
Concord, NH 03301 603-591-1020 
AB1BM@ARRL.net 


NOTICE: Vintage SSB Roundtable every 
Tuesday at 7 PM Local Pacific Time, 
3895 Southwest USA. All welcome. Ron, 
K2RP@ARRL.NET 


NOTICE: Boatanchors Unlimited SSB 
Net, 7:30 PM Central on 3.870 every 
Wednesday since 1996. All are 
welcome. k8wozdan@gmail.com 


Tubes, Tubes, Tubes 
for your next project! 


Electric Guru Parts House 
www.electricgurupartshouse.com 
Phone: 262-833-7999 


Check out our website and download latest catalog. 
David Whitham, K9DQ, PO Box 212, Franksville, WI 53126 


WANTED: Vibrators: Oak V-6556, 
Plessey 614SC, James Vibrapowr C- 
1243 or any marked FSN 6130-249- 
5699. Non-functioning okay, but no 
obvious junk please. Rich Parker, 
KB2DMD, 1205 Sleepy Hollow Rd, 


_Pennsburg, PA 18073, 215-541-1099 
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WANTED: Buying Amateur radio 
equipment and related electronics. Single 
items to complete estates. Sam 
Chrisbens, N@KEI, Divide, CO 80814. 
719-440-3663 schris2183@aol.com 


Vintage SSB 75m net. Been going for 4 
years, called “Terry’s Tube Time” Meets 
(starting after the Nov. time change until 
early spring) Sundays on 3840Mhz LSB 
at5:00PMCT.Focusis on tube type and 
hybird SSB rigs. Coverage upper 
midwest and mountain states. Thanks, 
Bill Kipping, ke7kk 


New Swan Net! All Swan, Cubic, and 
Atlas gear welcome. Skip, K6LGL in 
NCS, net meets Saturday Pacific DT 
at 7:30AM, 3896 kc +QRM, also Sat. 
Pacific ST same freq and time. 


The Midwest Classic Radio Net “pre- 
net” informal group is now the 
“WAQZTY Vintage AM Net” in honor of 
Rob Hummel, WA9ZTY who passed 
away in 2008 but for a long time had 
been the net control of the Midwest 
Classic Radio Net. Rob’s callisnowa 
club call held by the WA9ZTY Net. The 
WAQZTY Vintage AM Net meets after 
the Old Military Radio Net and before 
the Midwest Classic Radio Net: 06:45 
to 07:30 Central time Saturdays on 
3885 kc. 3885 kc is a busy place on 
Saturday mornings! 
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Electric Radio T-Shirts 

The front displays the logo from the cover of ER (the tube logo, 
Electric Radio, and “celebrating a bygone era”). The back has “Real 
Radios Glow in the Dark” 
(used with the permission of 
Classic Radio). The T-shirts 
are 100% cotton and come in 
Small, Large, X-Large, XX- 
Large. The color is slightly 
lighter than the cover of ER. 
$27.00 delivered, $30.00 for 
XXL. 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


Dag tcanc cco taesss tansasveusdetelteeaates te, TC 4 hours, $89.95 
COINS 75S -S:AING 325 HS icnsnccereacesseveseschcuccadesccceictiesssleed 2 hours, $89.95 
COTS SO Daa es eo oo ea sas Win. capo cndovanndnadesietectenscntenteane 1 hour, $39.95 
ColbintS SOS ai criciiivcc inn techs<akbioncnds.s0. eee Ohare 1 hour, $39.95 
Collins Kiw S= 1. sericea sii 5 REL a Ieee 2 hours, $39.95 


Collins 75A-40.. 5 eee aiid... eel a ee 2 hours, $89.95 
Collins IR=390 Ae... Le, Bs Bella ccctssdeeaadessnoncees 7 hours, $109.95 
Collins R-390A Addenduam...............cccccccscccccssccccscssccees 2 hours, $49.95 

sa i Peadaguswsaheoctontel a uavadeatecave cutee 4 hours, $89.95 


Priority shipping within the US is $8.50 each for the first two 
DVDs, additional titles are shipped for $2.00 each. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 or WWW.ERmag.com 

Before ordering by mail, please contact us to be sure your DVD is 

in stock, we are having some supply problem at this time. 
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WANTED: | NEED HELP! | have an older 
piece of equipment that is in need of 
repair. It was manufactured under the 
name of Supreme SSB-6A. It is in mint 
shaped (physically), but someone has 
tried to alter the Balanced Modular, of 
course it doesn’t work, and the material 
documentation, is of a later version. What 
| am looking for, is someone with design 
knowledge (in tube design), that can figure 
out what is going on, and repair the unit for 
me. If you care to try, please let me know. 
J.searcy65 @gmail.com Phone 662-755- 
2558 or cell phone 601-795-5357. Thank 
you, Jim WA5WRE 


WANTED: Collins HF 8092 remote. Have 
HF 8090 FOR SALE or trade. Alan KEBRFK 
alanchandler@frontier.com 425-483- 
7134 


WANTED: T-39 Chest Unit for Pogo-Stick 
radio. Steve Bartkowski, 708-243-7713 


WANTED: Low power AM use mobil xmtr 
40 80 ARC5 Revr with power. Sell/Trade 
two 75A-2. WA5AAO 979-966-9441 


WANTED: Following CB radios for my 10 
meter conversion projects: Courier 
Royalle base, Lafayette HB444 base, 
Johnson 124M base, Johnson 323 
mobile, Pace 2400 mobile, Sonar J23 
mobile. Ed, W7DAX, 801-598-9217 
WANTED: Schematic for Mattes SSA-200 
(or M-200) amplifier or SSD/1 preamp. 
Mike Zuccaro, 858-271-8294, 
mjzuccaro @ aol.com 

WANTED: Service Manual for Harris RF- 
103A Amplifier. Uses a single 3-1000Z. 
73 Nick K5EF 504-400-8873 or 
nick.tusa @tusaconsulting.com, 
WANTED: RT-1A Receiver-Transmitter (or 
similar) for AN/APN-2 ‘Rebecca’ unit and 
also any other related ‘Rebecca-Eureka’ 
equipment. Anthony Norden, 
Hertfordshire, England, MOWWV. 
agwnorden @aol.com 

WANTED: RME transmitter parts, info pre- 
1945 Jeffrey KD2AZI 
RadioArtistry @ gmail.com 

WANTED: Collins R-389 receiver or 
clunker for parts, or any other R-389 stuff. 
Harry Weber, KC9QID, 4845 W. 107th St., 
Oak Lawn, IL 60453-5252 
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WANTED: WW II German, Japanese, 
Italian, French equipment, tubes, 
manuals and parts. Bob Graham, 2105 
NW 30th, Oklahoma City, OK 73112. 405- 
525-3376, bglcc@aol.com 


WANTED: Service for Watkins-Johnson 
WJ-8718 receivers. We have several at 
KPH that need repair. Can you help? 
info@radiomarine.org 415-990-7090 


WANTED: Teletypes for WWII museum 
working display. Models 14, 15, 19, 20, 
especially military, WWII versions. Low 
cost or donations near Colorado? Wayne 
WB40GM, hwhall@compuserve.com, 
719-574-5319 


Ran july 21 WANTED: Collins promotional 
literature, catalogs and manuals for the 
period 1933-1993. Jim Stitzinger, 
WA3CEX, 23800 Via Irana, Valencia, CA 
91355. 818-519-4419. jstitz @ pacbell.net 


WANTED: Early Hewlett-Packard 
Journals from 1948 to 1955 for former 
employee hoping to complete his 
collection. Steve, W6SSP, 707-544-8142, 
Santa Rosa, CA. zarco@sonic.net 


WANTED: 1930's civilian airline radios 
air or ground station use- Any radios or 
test gear used by FCC Hallicrafters etc- 
Any HRO style radio made outside the 
USA. Tnx! Brian, KN4R, 
briankn4r@ gmail.com, 704-657-8910 


WANTED: Cartoon QSL Cards designed 
by illustrator Otto Eppers W8EA - W2EA. 
Immediate CA$H. Pete, NL7XM @arrl.net 
or PO Box 3026, Easton, PA 18043-3026 


WANTED: FCC and RID-related items. 
Anything HF/DF related. Black HROs and 
WWII German and Japanese radios. R&S 
SK010/3202 transmitter docs. Thanks! 
Brian, KN4R, 704-657-8910 or 
briankn4r @ gmail.com 


WANTED: PRESS WIRELESS, NY: 
Photos, information WANTED on 
Hicksville, Baldwin, Little Neck, 
Centereach, Northville facilities. George 
Flanagan, 42 Cygnet Dr., Smithtown, NY 
11787 w2krm @optonline.net 631-360- 
9011 


WANTED: R-390As. It was built to play, not 
sit and decay. | overhaul and find them a 
good home. Ted @x44.cc 
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—ELECTRIC RADIO BACK ISSUES— 
¢ All Electric Radio back issues are either from the original press run or lithographic reprints 


from the original negatives. Shipping prices are for delivery by media mail within the USA. 
Overseas, please inquire for shipping quotes. 

¢ The easy-to-use searchable database for previous ER articles is found at the Electric Radio 
web site (WWW.ERmag.com), “Back Index,” at the right side of the main page. 

¢ We no longer have all of the back issues of Electric Radio from #1, but the remaining 
stock of back issues are available at discounted prices, depending on the number 
ordered, plus shipping. They are sold with at least a 56% discount the over single-issue 
price. For a full set of remaining issues, please call for a quote while they are still 
available. Many of the early issues have less than 5 in stock. 

¢ Single Issues: $4.00 Each, Postpaid up to 11 issues. Over 11, see the discounts below. 

e 1-Year Sets (Or Any 12 Issues) $40.00 per year + $8.50 Shipping 

¢ Special Deal on Any Four Years (Or Any 48 Issues): $125.00 + $9.50 Shipping 

¢ Foreign Customers: Please Inquire for Shipping Rates 


The 2021 Collins 75A-4 Handbook: This is a newly revised and expanded book, 
professionally printed and bound, produced by Electric Radio, (partially the former the loose-leaf 
“75A-4 Modification Compendium’) having all the factory service bulletins from Collins Radio and 
Collins Addendum info not in the Service Bulletins. Includes all-new articles never published in 
Electric Radio, plus all 33 75A-4 articles printed in Electric Radio since 1989, some of which are 
out-of-print in the back issues, discussing the background that lead to the 75A-4, plus everything 
from CQ, Ham Radio, and QST over the last 45+ years, now 239 pages, many in color. 
Gcousestnentinavessvovactt ase Sonereseuctrtecearouttearseenataecctonnentoentrerettehie teen eeenaame rate $37.95 plus $7.00 Shipping 


—COMPENDIUMS— 


All of the Collins compendiums below are produced in nice 3-ring binders. 


Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages. 


vcaxestsanee-r-cedacsazisd ait Sutton, MUR Ae haces eee eS Mae eRe Ree $47.00 plus $8.50 Shipping 


Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages--------------- $17.00 plus $8.50 Shipping 
— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent’s biogra- 
phy, his rise from a saleman and inventor of electrical equipment to boecome one of America’s foremost radio 
manufacturers. There are historic photographs and diagrams on nearly every page, and color plates with 
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Hollow State Design, 2nd Edition: This is Grayson Evan’s (TA2ZGE/KJ7UM) wonderful book that has 
everything you need to know for working with vacuum tubes in one 277 page, high quality volume! 


Make Your Own Tube Testers and Electron Tube Equipment: This book by Gary Steinbaugh (AF8L), 
an ER contributor and a professional electronics engineer, is all about understanding tube testers and 
building them, and also contains many excellent projects such as power supplies and specialty 
oscilloscopes in one fun-to-use volume! There are 19 well-written chapters, 222 pages, with many 


Bee ERM AES TEN COUT citric nite Gplsinieinwaien vein sce vn sttgic gid 2p wlan pene ee eelaware Toe ea eae oka heiianlnadet eeeed ee te $36.25 
The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find 
information on tube types that were released before 1934. Includes history and good photos. ------------ $23.95 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis. ------------m==---<te—aen—ststonan $26.95 


Shortwave Receivers Past & Present: This book has been discontinued, sales subject to our stock on-hand. 
This is Fred Osterman’s long-awaited 4th edition, 2nd printing, a hardbound, heavy, 800-page masterpiece, more 
like an encyclopedia than a mere handbook! Sure to become a classic volume, it contains info on over 1,700 
receivers from 1942 to 2013, when the book was completed. Includes many hard-to-find details about European 
EQUIDMEN. --------------------------------------------- non n nnn nn nn nn nnn nnn nnn nnn nnn nnn nnn nnn nn nnn nnnnnnes $49.95Sur- 
viving Technology: This is our 2019 reprint Bruce Vaughan’s classic book that is all about his life in radio and 
his detailed information on building regenerative receivers. It was reviewed in the August 2019 issue of Electric 
Radio and is an all-new reprint from Bruce’s original fileS.--------------------------------0-----------0------0= $34.95 

The Bavarian Yankee, by P.H. Thompson, is an exciting well-written, 295-page, soft-cover novel taking 
place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, and 
Poles, mentioning radio communications of the day. Now on close-out sale, ----------------------------- $6.50 
Tube Lore Ul: This is the expanded, revised, and useful new edition of Ludwell 


Vintage Anthology, 2019 Edition: by Dave Ishmael (WA6VVL) is now in stock, as reviewed in the August 2019 
issue of Electric Radio in an all-new bound volume. 208 pages, topics divided into four chapters: Receivers, 
Transmitters, VFOs, and AcCessorieS-------------------------------0-------- 2s ennan anne enna nnn nsnnnnnmnnsennnnenenennnwanesncs $37.95 


Both volumes of Practical Radio Repair are out-of-stock and no longer available. 
The All-American Five Radio: This book is out-of-print and no longer available, sorry. 
Shortwave Receivers Past & Present has been discontinued and limited to our stock on-hand. 


Tube Type Transmitters: CURRENTLY OUT OF STOCK, WE ARE TRYING TO OBTAIN MORE. 


Ordering Information: 


Before sending an order by mail, please contact us to be sure the book is in 
stock. Books are usually sent by USPS Media Mail. USPS rates increased 


October 2021. 


Shortwave Receivers Past and Present, and Hollow State Design are very 
heavy and are shipped media mail for $8.50 each. 


For other books, please add $6.50 for media mail shipping for one book and $1.50 
for each additional book. Five books are shipped by media mail free to one address 
in the United States. No free shipping for overseas orders, overseas shipping has 
gotten very expensive. 
Checks and money orders by US mail are fine. 
Overseas and Canadian Orders: Please inquire for shipping quotes. 


Available by Mail Order or on the Internet at www.ERmag.com 


Credit Cards Welcome via PayPal Only: Call or Email for Details 


(We no can no longer accept credit card payments by telephone because of 
the extremely high fees we were being charged and burdensome restrictions 
placed against our web site from an overseas oversight company owned by 


the banks and credit card companies.) 
Electric Radio #388 November/ December 2021 61 


Tube Lore ll 


A REFERENCE For USERS anp COLLECTORS 


Ludwell Sibley 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
NiVJ, Hopkinton, RI 401-377-4912 


WANTED: Vacuum Tubes! https:// 
linearamplifier.info/ouying-tubes/ Thank 
you! Mark Gorge KC8 FZR 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 
WANTED: R390, R3890A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. 
Will pickup if you have enough items. 
Glenn, WA4AOS, 864-684-2956, 
glenn@dsmlabs.com 
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After being out-of-print for many years, 
Ludwell Sibley has released an updated version 
of his classic book on electron tubes. Tube 
Lore II is an excellent reference to electron 
tube history and tube production. I was not 
able to find any tube type that is not listed! 
This new version is 288 pages of text, 102 
more pages than the original version had. 
Also included is a data CD of important 
information, one section covers deciphering 
tube date codes, most of which has not been 
available until now. The new version of the 
book covers about 13,000 (!! ) tube types, 
plus another 4800 or so radar / microwave 
parts on the data CD. Also on the disk is info 
on very strange and unusual tube types, 
another 106 pages. 

See the “ER Bookstore” page for ordering 


information! 


WANTED FT-248 crystal 3500 and 1650 
kHz for Hallicrafters SX-140. Dave, 
WA6VVL, daveishmael@cox.net 


WANTED: Looking for information from 
anyone who has built and operated a 
“Grid Currentless Wonder Transmitter’ 
from the February 1999 issue of ER (#118). 
| have one on the air and would like to hear. 
from others. Please email me at 
wa2ejt59 @ stny.rr.com (better), or leave a 
telephone message before 8:30PM 
Eastern time at 607-754-2848 and | will 
return your call, Thank you, Joe Long, 
WA2EJT. 


WANTED: Your Hallicrafters SX-115 serial 
number ( six numbers after 115002 ) for 
a production analysis Bill, 
ke7kksd@ gmail.com, 605-393-7305 


WANTED: Manual & schematic for T-60 
60 kHz Time Code Receiver by Specific 
Products of Woodland, California. Also 
wanted: HP 10509A Loop Antenna in good 
physical condition, don’t care if 
preamplifier is serviceable. Whitham 
Reeve, whit@reeve.com, +1 907-538- 
4663 leave voicemail. 
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Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military Receivers 
Sales - Service -Manuals - Parts 


Box 633, Englewood, FL 34295-0633 


Please call us at: 941-474-6818 
FAX: 941-474-7874 
milspec39@@aol.com 

“Since 1985” 


FOR SALE: By Fred Freer, K8IG, Mayfield, 
Ohio: Cleaning out my shack. Pictures 
and details on email request. 
K8IG @arrl.net. Shipping and packing by 
Fed Ex. PayPal andcredit cards accepted. 
440-446-8000. 60 miles radius delivery 
may be available for some items. Drake 


Were you first licensed 25 years ago 
and licensed today? 


MN-2000, Ten-Tec Corsair with power http: Mpa cl tote ale h 
supply and speaker, Collins 312B-4, : 

Collins 75S-3; Hallicrafters SX-25, Se atciderg) ake 
Hallicrafters SX-28, Hammarlund HQ- 


129, Singer Gertsch FM-10 Service 
Monitor, Singer Gertsch FM-10C service 
monitor, Gertsch FM-83. All with manuals 
and working. Multiple low and high 
voltage rack-mountable power supplies 
(local pickup) also available. 


DESIGN BUILD HAVE FUN 


. The Art and Science 
of Building with 
Thermatrons 


Makes it all easy 


Available in the Electric Radio Bookstore! 
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Subscription Information 


Published Monthly 
The monthly Electric Radio mailing date is posted at www.ermag.com. 

Rates for 1 Year, 6 Issues, within the US: 

Ist Class Rate: $25 (mailed in envelope) 

Periodicals Rate: $19 — 


Rates outside the US: 
Canada: US $28 
All other countries: US $40 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 


Office Hours: 9:00 AM to 5:00 PM MT, Monday to Friday © 
Subscriptions and renewals maybe purchased online at > 
WWW.ERMAG.COM 


email: Ray@ERmag.com 


Electric Radio ma 
Baseball Caps! 


Always popular, the Electric Radio 
baseball caps are a nice 6-panel all- 
cotton style with an adjustable rear 
headband and a3 inch front brim. The 
background color is khaki, and the ER 
logo is embroidered in 4 colors, not 
printed. These hats will hold up for a 


long time. 


$26.00, Priority Shipping Included 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 


Or On-Line: www.ERmag.com 
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Heathkit - A Guide To The Amateur Radio Products - Third Edition 
is available directly from Chuck Penson (WA7ZZE) via his web site: 
WA7ZZE.COM. 


Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested - PERIODICAL 
11 12/21 


WS9ADJ 
James Beyer - 


6213 Countryside Lane 
Madison WI 53705-1025 


NEED TO DOWNSIZE? 
CALL US TODAY! 


Estate planning for your ham, antique radio or 
audio equipment can be challenging. Take the 
stress off you and your family by calling us at 
816-455-5520 to see how we can help. 


4 ail ao | We are a Midwest based online auction 


wR — company with a global reach. 
Signal One MilSpec 1030 Sold for $3795 
Nationwide pickup services available. 


Schulman 
Auction== 


z 73, David Schulman, WO@ERU 
iia a 816-455-5520 or 913-568-3767 
Johnson Viking 500 Soild for $2450 david@schulmanauction.com 


www.schulmanauction.com 


